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alseroxyon, 2 


Just 
2 tablets 
at bedtime. 


or the 
hysician 


Eight years of continuous use...some 600,000,000 
patient-days of effective, safe therapy with RAUWILOID 
-»-prove enduring patient-acceptance and physician- 
satisfaction... without any revisions of claims, changes of 
dosage, or additional side actions encountered. 


RAUWILOID 
is an original development of 


Annals of Internal Medicine is published monthly at Prince and Lemon Streets, Lancaster, Pa. Subscription price 
per annum, net postpaid: $10.00, United States, Canada, Puerto Rico; ae in the above countries, to bona fide 
medical students, interns, and residents; $12.00, other countries. Second-class postage paid at Lancaster, Pa. 
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If postcoronary management is 
of special interest to you, 

consider the demonstrated value 
of sublingual heparin . . . 


“In a controlled clinical study of 260 postcoronary 
patients, one-half were given sublingual heparin and 
one-half received conventional treatment. During 
the period of observation, averaging more than 2 
years per patient, there were 12 recurrent infarctions 
in the heparin-treated group and 38 in the control 


group. This difference is statistically significant.” 
Fuller, H. L.: Angiology //:200 (June) 1960. 


Simple and safe for long-term therapy, Clarin* (sublingual heparin) effectively con- 
trols the prolonged postprandial lipemia associated with atherosclerosis by facilitating 
the normal physiologic breakdown of fats. Unlike parenteral heparin, the use of Clarin 
requires no clotting-time or prothrombin determinations. The antilipemic activity of 
each manufactured lot of tablets is confirmed by sublingual control tests in animals. 


Indication: For the management of hyperlipemia 
associated with atherosclerosis, especially in the 
postcoronary patient. Dosage: After each meal, 
hold one tablet under the tongue until dissolved. 


Be 
Supplied: Bottles of 50 pink, sublingual tablets, 
each containing 1500 I.U. heparin potassium. 
An informative booklet, “Hyperlipemia, Heparin ; ; 
and Management of the Postcoronary Patient,” (sublingual heparin potassium, Leeming) 
is available from Thos. Leeming & Co., Inc., 


155 East 44th St., New York 17, N.Y. 
*Registered trade mark. Patent applied for. 
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TUFTS UNIVERSITY SCHOOL 
OF MEDICINE 


COURSES FOR GRADUATES 


REVIEW OF RECENT ADVANCES 
IN INTERNAL MEDICINE 
October 2-7, 1961 


at the 
NEW ENGLAND CENTER HOSPITAL 


The following subjects will be covered: 

HEMATOLOGY: Dr. William Dameshek, 
Chairman 

KIDNEY AND ELECTROLYTES: Dr. 
William B. Schwartz, Chairman 

GASTROENTEROLOGY: Dr. James F. 
Patterson, Chairman 

ENDOCRINOLOGY: Dr. Edwin B. Ast- 
wood, Chairman 


ALLERGY-PULMONARY DISEASE: 
Dr. Robert P. McCombs, Chairman 


INFECTIOUS DISEASE: Dr. Louis 
Weinstein, Chairman 

CARDIOLOGY: Dr. Samuel Proger, 
Chairman 

Tuition—$100.00 


For further information write to: Assistant 
Dean, Courses for Graduates, Dept. B, 171 
Harrison Avenue, Boston 11, Mass. 


URGENTLY NEEDED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Due to a large demand for the fol- 
lowing issues: 
Vol. 53, No. 1—July, 1960 
Vol. 53, No. 2—August, 1960 
Vol. 53, No. 3—September, 1960 
Vol. 53, No. 4—October, 1960 


our stock has become completely 
exhausted. 


We will pay $.75 for good used 
copies. 


The above issues will not be pur- 
chased after November 30, 1961, 
unless they appear in later ads. 


Mail, prepaid, via second class transient 
postage rate at one cent per ounce. 


Address Journals to: 
E. C. Rosenow, Jr., M.D., 
Executive Director 
Philadelphia 4, Pa. 


4200 Pine Street 


NEW 


PULMONARY 
FUNCTION 

EQUIPMENT 
BY COLLINS 


TREADMILL 

KROGH SPIROMETERS 
PLETHYSMOGRAPHS 
ANIMAL SPIROMETERS 
BLOOD TONOMETERS 


NEW HIGH VELOCITY 
LOW RESISTANCE VALVES 


NEW COLLINS HELIUM 
RESIDUAL VOLUME UNIT 


@ NEW COMBINATION 
RESIDUAL VOLUME AND 
SINGLE BREATH CARBON 
MONOXIDE UNIT 


These latest additions to our stead- 
ily increasing line of Pulmonary 
Function Equipment and _ acces- 
sories are now being produced 
because of the many requests for 
these items. 


LATEST CATALOG-52 pages de- 
scribing the above equipment and 
our complete pulmonary function 
line is now available. 


MAIL COUPON 


WARREN E. COLLINS, INC. 

555 HUNTINGTON AVE., 

BOSTON 15, MASS. 

Please send me information on the equipment I 

have checked 

TREADMILL 

O) NEW COLLINS RESIDUAL VOLUME UNIT 

( NEW COMBINATION RESIDUAL VOLUME 
AND SINGLE BREATH CARBON MONOX- 
IDE UNIT 

PLETHYSMOGRAPHS 

ANIMAL SPIROMETERS 

KROGH SPIROMETERS 

(0 BLOOD TONOMETERS 

NEW VALVES 

(] 52 PAGE CATALOG 
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NOW! READ AN ELECTROCARDIOGRAM 
while it is being taken 3OOO0 MILES AWAY 


The NEW Birtther PHONATRACE 


TRADEMARK 


It’s as if the cables of your electrocardiograph could be stretched to any 
length. Now, a cardiologist can begin diagnosis immediately, no matter what 
the distance between him and the patient, thanks to a remarkable new device 
which produces an accurate duplicate tracing — across the hall, the city or 
the nation. 

It’s no longer necessary to mail an electrocardiogram and then wait for a 
consultant to receive it. You can consult with him by telephone while you 
both watch the same electrocardiogram being taken. A PHONATRACE saves 
valuable time; makes consultation and diagnosis faster and easier. 


The New Birtcher PHONATRACE works equally well with either the full size 
Model 300-R electrocardiograph or the compact Model 335. Write for 
descriptives. 


Available on the exclusive Birtcher Lease Plan 


THE BIRTCHER CORPORATION 


B 4371 Valley Bivd., Los Angeles 32, California 


Please Mention this Journal when writing to Advertisers. 
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A DUAL-GEL ANTACID WITH 
PROTECTIVE COATING ACTION 


Gelusil ends ulcer pain promptly and protects 
against acid-pepsin attack with a demulcent 
coating of two gels. Gelusil neutralizes and 
adsorbs excess acid -=- encourages natural 
healing. 


Gelusil is inherently nonconstipating -- con- 
tains no laxative because it needs none. Is 
this true of the antacid you now prescribe? 


Each tablet or teaspoonful of Gelusil contains aluminum hydroxide (Warner-Chilcott) 
4 gr. and magnesium trisilicate U.S.P 7% gr. 


® 
E LJ S tablets —liquid 
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Depo-Medrol was administered intra-articularly to 118 patients 
(250 injections) for disorders including rheumatoid arthritis, 
osteoarthritis, epicondylitis, and tendinitis. 

Relief of pain and swelling was marked or complete in 104 of 
the 118 (88.1%) ; duration of response to a single injection was 
more than three weeks in 89 patients (75.4%) and more than six 
weeks in 39 of these.’ “Post-injection flare-up was practically 


1 


non-existent. 


Indications and dosages 


Intra-articular, intrabursal and intra- 
tendinous injections of Depo-Medrol 
are useful for sustained anti-inflamma- 
tory effect and symptomatic relief in 
rheumatoid arthritis, osteoarthritis, 
bursitis, tendinitis, epicondylitis and 
other rheumatic disorders. 

Intra-articular dosage depends on 
the size of the joint and the severity of 
the condition. Injections may be re- 
peated, if necessary, at intervals of one 
to five weeks. A suggested dosage 
guide: Large joint, 20 to 80 mg.; me- 
dium joint, 10 to 40 mg.; small joint, 
4 to 10 mg. 

For administration directly into 
bursae, dosage may be 4 to 30 mg. (re- 
peat injections are usually not needed). 

For injection into the tendon sheath, 
4 to 30 mg. is a usual range (in recur- 
rent or chronic conditions, repeat in- 
jections may be needed). 


Precautions 


Depo-Medrol for local effect is contra- 
indicated in the presence of acute 
infectious conditions. Infrequently, 
atrophic changes in the dermis may 
form shallow depressions in the skin 
at the injection site, but these usually 
disappear in a few months. 


Depo-Medrol 40 mg. per cc. 

Each cc. contains: 

Medrol (methylprednisolone) 
acetate 

Polyethylene glycol 4000 ... 

Sodium chloride 

Myristyl-gamma-picolinium 
chloride 

Water for injection q.s. 

Supplied: 1 cc. and 5 cc. vials 

20 mg. per cc. 

Each cc. contains: 

Medrol (methylprednisolone) 
acetate 

Polyethylene glycol 4000 ... 

Sodium chloride 

Myristyl-gamma-picolinium 
chloride 

Water for injection ........ q.s. 


Supplied: 5 ce. vials 

1. Norcross, B. M., and Winter, J. A.: 
Methylprednisolone acetate: a single 
preparation suitable for both intra- 
articular and systemic use, New York 
J. Med. 61:552 (Feb. 15) 1961. 
"Trademark, Reg. U. S. Pat. Off. 
methylprednisolone acetate, Upjohn 


The Upjohn Company, Kalamazoo, Michigan 


within 
hours... 
lasting 
for 
weeks 


Depo- 
Medrol 
intra- 
articularly 
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quality with economy 


clinically proved oral penicillin therapy that costs your patients less 


NTID Ss Available in these convenient dosage forms: Pentids 


Squibb Penicillin G Potassium 


‘400° Tablets (400,000 u.) + Pentids ‘400’ for Syrup (400,000 u. per 5 cc. when prepared) + Pentids 
Tablets (200,000 u.) + Pentids for Syrup (200,000 u. per 5 cc. when prepared) * Pentid-Sulfas ‘Tablets 
(200,000 u. with 0.5 Gm. triple sulfas) + Pentid-Sulfas for Syrup (200,000 u. with 0.5 Gm. triple sulfas 
per 5 cc. when prepared) « Pentids Capsules (200,000 u.) + 

Pentids Soluble Tablets (200,000 u.) 


For full information, “ns SQUIBB 


see your Squibb 
Product Reference :) Squibb Quality— 


the Priceless Ingredient 


Please Mention this Journal when writing to Advertisers 
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Put your low- 


is 


patient 


back the payroll 


Soma’s prompt relief of pain and stiffness can 
get your low-back patients back to 
work in days instead of weeks 


Soma is unique because it combines the 
properties of an effective muscle relaxant 
and an independent analgesic in a single 
drug. Unlike most other muscle relaxants, 
which can only relax muscle tension, Soma 
attacks both phases of the pain-spasm cycle 
at the same time. 

Thus with Soma, you can break up both 


pain and spasm fast, effectively ... help 
give your patient the two things he wants 
most: relief from pain and rapid return to 
full activity. 

Soma is notably safe. Side effects are rare. 
Drowsiness may occur, but usually only with 
higher dosages. Soma is available in 350 mg. 
tablets. Usual dosage is 1 tablet q.i.d. 


The muscle relaxant with an independent pain-relieving action 


(carisoprodol, Wallace) 


Wy Wallace Laboratories, Cranbury, New Jersey 


. Cre 
. 
—— — — 
— 


How you can help save 
your patients a month’s pay 


Kestler reports in J.A.M.A. (April 
30, 1960) that conventionally 
treated low-back syndrome patients 
required an average of 41 days for 
full recovery (range: 3 to 90 days). 
The addition of Soma therapy in this 
comparative investigation reduced 
the average to 11.5 days (range: 2 to 
21 days). With Soma, patients aver- 
aged full recovery 30 days sooner. 
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in acute and chronic diarrhea the most effective symptomatic 
solution to the dual problem 


dual action 


fast action 1 action 2 


for too fluid feces: for too frequent evacuations: 


Exceptional water-binding Superior, yet selective, 
capacity of polycarbophil to nonopiate antimotility action 
absorb free fecal water of thihexinol methylbromide 


(Complete information regarding the use of Sorboquel Tablets is available on request.) 


dosage: For older children and adults, initial dosage of one SORBOQUEL Tablet q.i.d. is usually adequate. 
Severe diarrheas may require six, or even eight, tablets in divided daily doses. (Dosages exceeding six 
tablets a day should not be employed over prolonged periods.) 

Supplied: Sorboquel Tablets, bottles of 50 and 250. Each tablet contains 0.5 Gm. polycarbophil and 


15 mg. thihexinol methylbromide. 
WHITE LABORATORIES, INC., Kenilworth, New Jersey 


Please Mention this Journal when writing to Advertisers 
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With effective ataractic agents such as SPARINE, the general practitioner or internist is now able 
to control acutely psychotic patients presenting the picture of rebellion, anxiety and terror.* 

SPARINE is exceptionally weil suited for such psychiatric and medical emergencies. It controls 
central nervous system excitation, allays apprehension and anxiety, calms the agitated patient, stops 
nausea and vomiting. The prompt effects produced by parenteral SPARINE can be maintained by 
oral administration. 


Wyeth Laboratories Philadelphia 1, Pa. Sp ari ne 


*Kieve, R.: Am. Practitioner and Digest Treatment /0:965 (June) 1959. 
HYDROCHLORIDE 


For further information on limitations, administration and_pre- 


scribing of SPARINE, see descriptive literature or current Direction Hize th 
Circular, available on request. INJECTION TABLETS SYRUP ‘ j 
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NOW-FOR BETTER MANAGEMENT OF GASTROINTESTINAL DISORDERS: 


LIBRAX In peptic ulcers and other 


disturbances of the digestive tract, cause and 
effect often become indistinguishable. Emo- 
tional tension will precipitate organic symp- 
toms, while organic symptomatology aggra- 
vates anxiety and tension. New Librax now 
enables the physician to disrupt this vicious 
circle. Many patients can be satisfactorily 
maintained on Librax alone. At the same 
time, dietary control and other medications 
may and should be continued, if indicated. 


Clinical trials have established the value of 
Librax specifically in the following condi- 
tions: 


Peptic ulcer Duodenitis 
Hyperchlorhydria 
Pylorospasm 
Biliary dyskinesia 
Cardiospasm 
Gastritis 


Ulcerative or spastic 
colitis 


Other functional or 
organic disorders of 
the digestive tract 
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Now ina single capsule: 
two exclusive developments 
of Roche research 


LIBRIUM —the successor to the tranquilizers 


helps control the anxiety and tension so frequently associated with gastro- 
intestinal disorders 


may be used with confidence: does not cause diarrhea or other undesirable effects 
in the digestive tract 


QUARZAN —a superior new anticholinergic agent 


offers effective antispasmodic-antisecretory action 


produces fewer, less pronounced side reactions than other anticholinergic agents 


NEW 
CAUSE EFFECT THERAPY IN 
GASTROINTESTINAL DISORDERS 


Each Librax capsule provides 5 mg Librium HCl and 2.5 mg Quarzan Br. 
Consult literature and dosage information, available on request, before prescribing. 


LIBRAX™™: LIBRIUM® — 7-chloro-2-methylamino-5-phenyl-3H-1,4-benzodiazepine 4-oxide 
QUARZAN®—1-methy!-3-benziloyloxyquinuclidinium 


LABORATORIES Division of Hoffmann-La Roche Inc. 
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pproach peptic ulcer therap 


with Anticholinergic-Sedative or 
Antacid benefits! 


ILOCALWN tablets. Their anti- 


ulcerogenic pantothenic acid promotes restoration of normal 
cellular resistance to ulcerogenic influences, aids/ healing. 
They afford prompt relief from pain and irritation of GI spasm. 
Each tablet contains Methscopolamine Nitrate r 

2.5 mg, d-Calcium Pantothenate 25 mg, Meph- 


obarbital 30 mg. Dosage: 1 tablet with meals 
and 2 h.s. Supplied: botties of 100 and 500. 


HLOMEL 


—an eggnog-tasty powder. Its anti-ulcerogenic panto- 
thenic acid promotes restoration of normal cellular re- 
sistance to ulcerogenic influences. Aids healing Aoothes 
GI mucosa, counteracts excess acidity. 

Each level tbsp contains 25 mg d-Calcium 

Pantothenate, 350 mg Calcium Carbonate, in 


dispersible defatted milk solids. Dosage: 1 or 
2 level tbsp, q.i.d., in water. Supplied: 9-1/2 oz 


containers. 


THE WARREN-TEED PRODUCTS COMPANY 


COLUMBUS 15, OHIO 


Ya 
® 


Dallas Chattanooga Los Angeles Portland 


= 
a 
~ 
: 
| j 
= 
: WAREENTEED 
SSS FE 
Ph 


Vol. 55, No. 2 _ANN: ALS OF INTERNAL ME DICINE 15 


Weight problem? Start the reducing program right, 


keep it going right with Esidrix’ 
Esidrix-K” 


Recent studies show that the diuretic action of Esidrix 
improves results of weight-reducing programs 2 ways: 
1. As an adjuvant in initiating treatment: 
Esidrix induces greater weight losses in 
the first few days than a conventional 
regimen.! This weight loss may be signifi- 
cant in itself (depending on the degree 
of fluid retention). But more than that, the 
quick loss of even a few pounds builds 
confidence in the weight-reducing pro- 
gram, inspires determination to follow it 
faithfully. 

2. As an adjuvant in maintenance treat- 
ment: Esidrix eliminates retained water — 
with consequent weight losses —to break 
through the weight plateaus so often en- 
countered in antiobesity programs. (See 
schematic graph below.) The new weight 
loss cheers the patient and helps over- 
come his tendency to eat too much. 


Average weight loss 
atter 4 weeks: 
.5 pounds per patien 


(Adapted from Einhorn and Kalb2) 


For complete information about Esidrix and 
Esidrix-K (including dosage, side effects, 
and cautions), see Physicians’ Desk Refer- 
ence, or write CIBA, Summit, N. J. 


References: 1. Ray, R. E.: To be published. 2. Ein- 
horn, H. P., and Kalb, S. W.: Clin. Med. 7:1995 


Supplied: Esiprix Tablets, 25 mg. (pink, 
Sl ri xX scored) and 50 mg. (yellow, scored). 
Esiprix-K Tablets 25/500 (white, coated), 


(hydrochlorothiazide ciBa) each containing 25 mg. Esidrix and 500 mg. 
potassium chloride. NEW STRENGTH ESIDRIX-K 
NOW AVAILABLE: Esiprix-K Tablets 50/1000 
(white, coated), each containing 50 mg. 
Esidrix and 1000 mg. potassium chloride. 
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reverses the wasting process - 
provides solid weight gain 


Dosage 
is 


ildre 

Nsitiyj sulin 

Ivity to masculinicy, 
Ntinueg, Agents 


UPplieg — 
Brammed tablets 2 
PRODUCT 
B 
ON REQUEST CCHURE ANABOLIC 
STEROID 


oxymetholone, Syntex 
reverses the wasting process—provides solid weight gain 


¢ Anadrol stimulates nitrogen retention 
with 4 times the potency of methyltes- this preparation for use in: 
tosterone. 
+ Anadrol — solid weight gain, Geriatric debilitation | Convalescence 
not transient fluid retention. ‘ 
Anadrol is half as androgenic as Gastrointestinal 
methyltestosterone.” Pre- and postoperative | disease 

conditions 
¢ Anadrol (oxymetholone) is lower in 
virilization.* 
¢ Anadrol, because of minimal side 
effects, is ideally suited for prolonged 
therapy. 
¢ Anadrol is indicated for use in mal- wood 
nutrition and a wide range of catabolic ep 
disorders marked by a negative nitro- (2-hydroxymethylene-17@-methyl-17 B-hydroxy-3-androstanone 


gen balance. 
*As determined in man an original steroid from Syntex 


General catabolic 
conditions 


Malnutrition 


Osteoporosis 


SYNTEX 


63 


ANNALS OF | 
2d ministration —Adults; Anadrol is administereg Orally. The Usual aduit dosage 
eee ree times daily. The Majority of Patients Show a favorable result at 7.5 M&./day, es | 
ever, because Of its comparatively low degree of 2ndrogenicity, doses UP to 15 Mg./day 
May be €Mployeg, Results have been seen in 1o days, but optimal results are Usually 
Obtaineg in 4 to 6 Weeks, Therapy may have to be Continued to Sustain improvement . 
@CCording to the Needs of the individual Patient, Children: Adequate response has been 
: Observeg in Children UP to the age of 12 years on dosage Schedules of 2.5 ™M8&./day and es 
5 MB./day, Children Over 12 years of age may be 8iven adult doses, ue 
Precautions — Side effects with Anadro} have been Minimal When 2dministereg in the recom. aoe 
mMendeq daily dosage range, In those few instances where asculinizing effects have been 
es Noted jn adults or Children, reversal has been 3CcComplisheg after discontinuing therapy, Ba 
Although Anadro| exhibits Only a Slight 4ndrogenicity, it share androgens 4 tend. 
g ENcy to favor Sodium retention, For this reaso Used with Caution jn aes 
Patients With heart disease, Admin Continueg beyong a 
30-day Period because of increase - If such Masculinjz. pe 
ing Symptoms develop, this drug s 
and, because of Changes Which have 
With Anadro| at higher doses, it 
at 
| 
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Quietude for the Hypertensive 


Like relaxing beside a tranquil pond, BUTISERPINE’ gives the 
hypertensive relief from himself, from his worries, from his tensions. 


U UNI gently lowers blood 
pressure, denial a Conant safe amount of reserpine (0.1 mg. 
per tablet) and induces calmness without lethargy, with the non- 
cumulative, smooth ‘“‘daytime sedative’ BUTISOL SODIUM” buta- 
barbital sodium (15 mg. per tablet). 


Available as: Butiserpine Tablets, Elixir, Prestabs® Butiserpine R-A 
(Repeat Action Tablets) 


McNEIL  MmcNEiL LABORATORIES, INC., Fort Washington, Pa. 
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in common lower 
urinary infections... 


BACTERIAL 
CONTROL 
WITHOUT 
RESISTANT 


As resistance develops to more and more antibiotics, many physi- 
cians choose Mandelamine as their antibacterial of first choice in 
urinary infections. Mandelamine acts specifically in the urinary 
tract, and is effective against most urinary pathogens (including 
antibiotic-resistant Staph.). Resistant strains have not developed. 
Sensitization in any form has not occurred even after prolonged 
use in chronic infections...and Mandelamine is economical, too. 


Dosage: Adulis—Two Mandelamine Hafgrams four times a day. Children over 5—One 
Mandelamine Hafgram four times a day. Contraindications: Patients with known drug 
sensitivity, renal insufficiency and/or severe hepatitis. Supplied: Mandelamine Hafgram® 
Tablets (0.5 Gm.), and pleasantly flavored Mandelamine Suspension for children. (Each 
5 ml. teaspoonful contains 0.25 Gm. methenamine mandelate.) 

Full dosage information, available on request, should be consulted before initiating therapy. 


MANDELAMINE 


brand of methenamine mandelate 


the urine-specific antibacterial 
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for the diarrheal attack 
effective—eradicates enteric bacterial pathogens 
selective—does not eradicate the normal intestinal flora 


FUROXONE LIQUID 


brand of furazolidone 
New, convenient prescription size: bottle of 2 oz. Also: bottle of 16 oz. 


s Exceptionally broad bactericidal range includes species and strains now resistant to 
other antimicrobials = Virtually nontoxic » Does not encourage monilial or staphylo- 
coccal overgrowth # Has not induced significant bacterial resistance » Dosage may be 
found in your PDR. 

Furoxone Liqun isa pleasant orange-mint flavored suspension containing FUROXONE 
50 mg. per 15 cc., with kaolin and pectin. 

1. Mintz, A. A.: Antibiot. Med. 7:481, 1960. 

EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. 
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insulin 


During: After: 
Microphotograph showing Degranulation following Regeneration of granules 
insulin granules in beta cells administration of Orinase. following termination 
Note complete release of Orinase dosage. 
of native insulin. 


of pancreas of normal dog. 
Adjust Orinase dosage to make available the amount of native insulin needed by the diabetic patient. 
This may be done freely because Orinase has virtually no “ceiling” imposed on dosage by toxicity or 
untoward effects. 

In a series of 187 diabetic patients successfully managed on Orinase (tolbutamide) during a 
period of 6 to 30 months, the reported! distribution of daily doses was as follows: 1 gram, 17%; 1.5 
grams, 22%; 2 grams, 40%; 3 grams, 21%. 

Similarly, in three years’ clinical experience with a population of approximately 3,000 diabetics 
on Orinase, it has been observed that about one-third of the patients at any one time require and 
receive dosages of 2 to 3 grams a day for successful management.? 

To obtain optimum control, and avoid needless “secondary failures’—give sufficient Orinase 
to meet varying requirements from patient to patient or in a given patient from time to time. 


Each tablet contains: 
Toibutamide 


1. Gorman, C. K., and 
Weaver, J. A.: Brit. M. J. 
2:1214 (Dec. 5) 1959. 

2. Case data courtesy 
Henry Dolger, M.D. 


* TRADEMARK, REG. U. S. PAT OFF. — TOLBUTAMIDE, UPJOHN 
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2 


Orinase Dosage (grams day) 
Entries and Comments 

6/21/56 Mr. J. S., 54. yrs. old, dialbetes mellicus 114 yrs. 

F. H.—neg. for diabetes. P, H.—surg. 0, med. 0. 


. Restaurant manager=M., 8 children living and well. 
a Wt. 155 | yr. ago: mow 125. 
P. {onset 1% yrs. ago with thirst and polyuria; 
as & glycosuria found. On diet. In past year lost 39 Ib., 
o three year a strict diet—all kinds of dietetic substitutes. 
ee case s Some asthenia. Afraid of insulin. No recent 
glycosuria or nocturia. P, Exam,—thin male. 


Fundi neg. ENT neg. BP 140/80. 
Heart and lungs neg. Extremities: poor pulses. 
Urine—sugar 0, acetone 0, Noon blood sugar 240. 


history’ 


Rx more adequate diet and Orinase 3 Gm. 


10/20/58 We. 134, urine 8+ O40, B.S. 220; Rx 1Gm. 


‘ 
1/9/56 127, urine 0:0, 110, nocturia but 
Z no glycosuria. Rx: eat more, Orinase 2 Gm. 3 » 
8/29/56 We. 139%, urine 0-400. B.S. 205. Rx 1.5Gm. 
a 10/1/56 Wet. 148, urine 126. Rx 1 Gm. @ 
11/5/56 We 148, urine 4+ 00, noon B.S. 160. Rx 2 Gm. ; 
12/7/56 We. 146, urine 0-0-0, noon B. S. 120. Rx 1 Gm. 
1/11/57 We. 1444, urine 0-0-0; noon B. $. 150. Rx ! Gm. 
3/11/57 We. 144%, urine 04, noon B.S: 120. Rx 1 Gm. es 
5/10/57 We. 140%, urine 4+ 275. Rx 3 Gm. 
6/19/57 We. 138%, uring 040-0, neon B. Rx 2 Gm. Ss 
Wt. 13624, urine 004. §. 100. Rx | Gm. i 
Wr. 136%, urine 0-0-0, B.S. 85. Rx 1 Gm. oe 
Wt. 136%, urine 0-0-0. BS, 125. Rx | Gm. 
We. 134%, urine 44 B.S, 216. Rx 3 Gm. 
9/14/58 We. 132, wine $2185. Rx $ Gm. ( 
3/28/58 Wt. 136%, urine 0-0-0, noon B.S. 93. Rx 2 Gm. \ 
| 5/5/58 We. 138, urine 0-0-0. 112, Rx 1.5.Gm. % 
6/16/58 We. 187, urine 0-00. B. $. 98, Rx 1 Gm. } 
8/11/58 We, 198, urine 0-0.6, noon B.S. Rx 0.5 Gm. 


11/24/58 We. 181%, urine trate 1090, B. 251. Rx 3 Gm. 
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9/18/59 We. 134, urine 120. Rx 1 Gm. 


3 4/9/59 Wt. 137%, urine 0-0-0, B.S. normal. Rx | Gm. 


6/5/59 158, urine 00-0; B.S. normal: Rx 1 Gm. 


a 
| 
| 
| 
| 


August 1961 


IMMUNOCRIT® tubes, pictured “— 4 times actual size, show 
results of centrifuging patients’ serums with BETA- L TEST 
antiserum. Longest columns of precipitate indicate high beta- 
lipoprotein levels. 


NEW... 


A SPECIFIC 
SIMPLE 
INEXPENSIVE 
TEST FOR 
ESTIMATING SERUM 


BETA-LIPOPROTEIN 


LEVELS 


BETA-L TEST 


The growing evidence implicating beta-lipo- 
protein as one of the agents responsible for 
atherosclerosis has emphasized the need for a 
test procedure which is reliable, yet simple 
enough to be suited to clinical purposes.! 

Hyland Beta-L TEstT answers this need. 

BetA-L TEsT results show a close correlation 

with complex quantitative methods now in 

use, yet BETA-L TEsT can be performed in ten 

minutes on one drop of serum and employs a 

minimum of laboratory equipment and tech- 

nical skill.* 

The resulting economy and simplicity provide 

you with a reliable routine screening test and 

make frequent serial determinations of beta- 
lipoprotein practical for the first time. 

When ordering your next beta-lipoprotein 

determinations, specify Hyland Beta-L Test. 

Materials for BETA-L TEsT are now available 

to your laboratory in 60-test kits. 

1. Wood, F. C., Gurin, S., and Kuo, P. T.: Medical 
Correlation Clinic on Atherosclerosis and Coronary 
Artery Disease, Am. Pract.—Dig. Treat. 12; 235 
(April) 1961. 

2. Heiskell, C. L., Fisk, R.T., Florsheim, W. H., a. 

, Goodman, oR: + and Carpenter, C. M.: A Sim- 
ple Method for Quantitation of Serum ie Lipo- 


age by Means of the Immunocrit, Amer. J. Clin. 
‘ath. 35: 222 (March) 1961. 


HYLAND LABORATORIES 


4501 Colorado Bivd., 
Los Angeles 39, California 
Branch Office: 160 Lockwood Ave., Yonkers, N.Y. 
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When fluid “backs up” in the body, as it does 
in edematous states, Naturetin, an “,..extraor- 
dinarily effective diuretic...,""" serves to remove 
fluid excess. 


The diuretic effect on the patient is dramatic. 
Usually, the blood pressure of normotensive 
patients remains unaffected. Naturetin has no 
apparent influence of clinical importance on 


serum electrolytes? and it causes relatively 
y y 


small increase in the urinary pH." 


For the next patient you see with evidence of 
fluid retention, prescribe Naturetin and obsetve 
how the floodgates open and release the excess 
fluid. The average dose is a single 5 mg. tablet 


the pent-up 


daily; to initiate therapy, doses up to 20 mg. 
may be given once daily or in divided doses. 


Supply: Naturetin Tablets, 5 mg., scored, and 2.5 mg. 
Naturetin ¢ K (5 ¢ 500).ZRablets, capsule-shaped, 
containing 5 mg. bendroflumethiazide and 500 mg. 
potassium chloride. Naturetin ¢ K (2.5 € 500) Tab- 
lets, capsule-shaped, containing 2-5~mg. bendro- 
flumethiazide and 500 mg. potassium chloride. 


References: 1. David, N. A.; Porter,.G. A.; and Gray, 
R. H.: Monographs on Therapy 5:60 (Feb.) 1960. 
2. Fuchs, M.; Moyer, J. H.; and NewmanpB. E.: Op. cit. 
5:55 (Feb.) 1960. 3. Ford, R. V.: Current Therap. Res. 
2:92 (Mar.) 1960. 


For full information, see your Squibb Product 
Reference or Product Brief. 


Naturetin 


Squibb Bendroflumeéthiazide 


‘naTuRETIN ® 1S A SQUIBB TRADEMARK. 


Squibb Bendroflumethiazide with Potassium Chloride 


¥ 
Squibb Quality— 
the Priceless Ingredient 
SQUIAB DIVISION N.¥ 
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Precautions and Contraindications 
Although there have been no reports of 
significant toxic reactions to Preludin, 

on theorstical grounds it should not be 
given to patients with severe hypertension, 
thyrotoxicosis or acute coronary disease. 


Preludin may be used with caution 

in cases of moderate hypertension 

and cardiac decompensation. 

Preludin®, brand of phenmetrazine hydrochloride. 
Under license from C. H. Boehringer Sohn, Ingelheim, 


reducing 
the problems 


brand of phenmetrazine HCI prolonged-action tablets 


an oxazine... 
not an amphetamine 


Unsurpassed Effectiveness 

in all controlled clinical studies, Preludin has 
produced impressively greater weight loss 
than placebo tablets regardless of the de- 
gree of enforcement of dietary restriction. 
Exceptionally High Tolerance 

Reports are numerous of successful use of 
Preludin in cases intolerant of other anorex- 
iants. 

Flexibility of Dosage 

Available as scored tablets of 25 mg. for 
b.i.d. or t.i.d. administration and also as 
Endurets®, 75 mg., for once daily administra- 
tion. 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 
Ardsley, New York 
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and helps him get to sleep more easily relatively irae off 
particularly when long- adjunctive is 


Generally, the most effective 
be taken one hour before — 


The Alleviation of Stress in the Elderly Card Patient, pad 3) 


SCMERING CORPORATION 


new calming agent with mild sedat 
- € dally) (0 aS nign as j 
is 20 mg. tid. In those patients who have SiBepin the ast ti 
: TINDAL Tablets. 20 mg.. bottles o 
Hartford, Conn:, March 16, 1961. (2) Frohman, |, P.: ant: 
the Hyperactive Geriatric Patient, ibid, 
; 
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IN CHRONIC, 
FUNCTIONAL 
CONSTIPATION 


FOR GENTLE, EFFECTIVE LAXATION 


Doxidan is a safe gentle laxative containing a superior 
fecal softener and the mild peristaltic stimulant, dan- 
thron. Because the fecal softener is highly effective, 
a subclinical dose of danthron is all that is needed to 
promote easy normal evacuation. Doxidan has been 
shown to be clinically effective in atonic constipation 
caused by previous use of harsh cathartics, during 
pregnancy and the puerperium, and in hemorrhoidal 
and postoperative conditions where avoidance of 
straining at stool is desirable.!.* 

Doxidan effects easy defecation, free of pain, strain 
and cramping.! As a result, “rebound constipation” is 
largely obviated and the tendency toward laxative 
dependency is greatly reduced. 

FORMULA: Each capsule contains 50 mg. danthron 
(1, 8-dihydroxyanthraquinone) and 60 mg. calcium 
bis-(dioctyl sulfosuccinate). 

LLOYD BROTHERS, INC. DOSAGE: Adults and children over 12, one or two 

ee ae Se capsules. Children, age 6 to 12, one capsule. Admin- 
istered at bedtime for 2 or 3 days or until bowel move- 
ments are normal. Supplied in bottles of 30 and 100 
soft gelatin capsules. 


1. Beil, A. R. and Brevetti, R. E.: Management of constipation during the 
puerperium, New York State J. Med. 60:2706-2707, September 1, 1960. 


2. McCarthy, E. V.: Calcium bis-(dioctyl sulfosuccinate) in treatment of 
constipation, Clin. Med. 7:2257-2259, November, 1960. 
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“UPSET STOMACH” ON DIGITALIS 52-year old male had rheumatic heart disease, 


cardiomegaly Grade II, auricular fibrillation, mitral stenosis, mitral insufficiency, and was in class III-C. 
For 17 months he had been in failure. Three grains of digitalis daily were required for effective mainte- 
nance therapy. When the patient began to complain of frequent ‘upset stomach’, he was placed on digi- 
toxin, with an alternating 0.1 and 0.2 daily maintenance dose. Nausea became very severe after two months, 
and digitoxin was decreased to 0.1 mg. daily. Congestive failure increased and rehospitalization was 
necessary. Patient was given GITALIGIN, 0.5 mg. q.i.d. for two days, then 1.5 mg. daily for six weeks, fol- 
lowed by 1.0 mg. per day with 1.5 mg. every third day. Failure was effectively controlled without toxicity.’ 


“DIGITALIS TOXICITY IS SEEN WITH INCREASING FREQUENCY TODAY...’” 


for maximal digitalis activity with minimal toxicity 


“,,.patients who became toxic very readily with other agents 
could later be satisfactorily digitalized with gitalin (GITALIGIN).”* 
Wider margin of safety—frequently effective in patients refractory to 
other digitalis glycosides + broader clinical utility—therapeutic dose 


only ¥ the toxic dose - faster rate of elimination than digitoxin or digi- 
talis leaf. 3 Supplied: 0.5 mg. scored tablets—bottles of 30 and 100. 


1, Dimitroff, S. P. et al.: Ann. Int. Med, 39:1189, 1953. 2. Pastor, B. H.: GP 22:85,1960. 


tamorphous gitalin, White (rex) WHITE LABORATORIES, INC.* Kenilworth, New Jersey 
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ANTACIDS KOLANTYL 


CONTROL 


ACID! CONTROLS ACID 


AND PAIN! 


Ulcer therapy requires more 
than antacids 


“Putting alkali into the stomach does 
not always relieve pain, even though 
the acid is completely neutralized 
thereby.”? 


Kolanty! provides the missing 
action —SPASMOLYSIS—plus 3 


additional healing actions 

“,,.our studies indicate that ulcer pain 
in the uncomplicated case is invariably 
associated with abnormal motility.” 


A groundswell of medical opinion now 
indicts gastric spasm —as well as acid 
—in the causation of ulcer pain.!* 


Kolantyl is so much more than an antacid 


Examine the KOLANTYL Formula: 

antispasmodic: BENTYL (dicyclomine) Hydro- 
chloride antacids: Magnesium Oxide/Alu- 
minum Hydroxide Gel demulcent: Methyl- 
cellulose anti-enzyme : Sodium Laury] Sulfate 


References: 1. Altschule, M. D.: M. Se. 6:560, 1959. 
2. Ruffin, J. M.; Baylin, CG. J.; Legerton, C. W., and 
Texter, E.C., Jr.: Gastroenterology 23:252, 1953. 
3. Texter, E. C., et al.: Ann, Int. Med, $1 :1275, 1959. 
4. Kasich, A. M.; Boleman, A. P., Jr., and Rafsky, 
J. C.: Am. J. Digest. Dis. 1 :361, 1956. 5. Roth, J. L. A.; 
Wechsler, R. L., and Bockus, H. L.: Gastroenterology 
312493, 1956. 6. Rafsky, J. D.: Gastroenterology 27 :29, 
1954. TRADEMARKS: KOLANTYL®, SENTYL® 


Brochure with full product information available on request. 


THE WM. S. MERRELL COMPANY 
Division of Richardson-Merrell Inc. 
Cincinnati, Ohio/Weston, Ontario 
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SAFE AND SOUND 
IN ANY PREGNANCY 


to prevent morning sickness 


With new Tigan 250-mg capsules you can provide safe, effective 
protection against morning sickness with only two capsules daily 
—one at bedtime and one in the morning. Tigan is so safe that it 
may be used with confidence as a routine prescription in any 
pregnancy. Avoiding phenothiazine risks and the drowsiness which 
often accompanies the antihistamines, Tigan acts prophylactically 
and therapeutically to stop nausea as well as active vomiting. 
Consult literature and dosage information, available on request, 
before prescribing. 


TIGAN® Hydrochloride — 4-(2-dimethylaminoethoxy)-N-(3,4,5-trimethoxybenzoyl)benzylamine hydrochloride 


ROCHE 


LABORATORIES Division of Hoffmann-La Roche Inc. 
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'MIYSOLINE? 


BRAND OF PRIMIDONE 


IN EPILEPSY 


CLEAR EXPRESSION OF CONTROL 


é4The most important drug to be introduced in recent years... 
This is the drug of choice in the treatment of psychomotor 
epilepsy and in focal seizures, and is of particular value 
in the handling of intractable cases of grand mal epilepsy.99* 
Employed alone or in combination, intractable to maximal doses of other anti- 


“Mysoline” exhibits dramatic effective- convulsants. Virtual freedom from toxic re- 
ness, often where epilepsy has remained actions is assured by a wide safety margin. 


“Forster, F, M.: Wisconsin M. J. 58:375 (July) 1959. Literature and bibliography on request. 


AYERST LABORATORIES NEW YORK 16, N. Y. * MONTREAL, CANADA 


‘, 


\ i: “Mysoline’”’ is available in the United States by arrangement with Imperial Chemical! Industries, Ltd. 
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THERAPEUTIC INDEX \ “5, 


'IMYSOLINE: 


BRAND OF PRIMIDONE 


IN EPILEPSY 


Indications: In the control of grand mal and 
psychomotor seizures. 


Usual Dosage: Patients receiving no other 
anticonvulsants — Adults and Children 
(over 8 years): 1 tablet (0.25 Gm.) 

daily (preferably at bedtime) for 1 week. 
Increase by 1 tablet daily each week, until 
control. Dosage exceeding 2 Gm. daily 
presently not recommended. Ch//dren under 
8 years: Order of dosage same as for 
adults, but start with 4 tablet (0.125 Gm.) 
daily and increase by 1% tablet daily each 
week, until control. (Where a smaller starting 
dose is required, use 50 mg. tablet.) 


Patients already receiving other anti- 
convulsants— Adults and Children 

(over 8 years): 0.25 Gm. daily, and 
gradually increased while the dosage of the 
other drug(s) is gradually decreased. 
Continued until satisfactory dosage level is 
achieved for combination, or until other 
medication is completely withdrawn. 
Children under 8 years: Initially one-half 
the adult dose, or 0.125 Gm. daily. Gradual 
increases and decreases as described in 
adult regimen. (Where a smaller starting 
dose is required, use 50 mg. tablet.) 


When therapy with ‘‘Mysoline’’ alone is 
the objective, the transition should not be 
completed in less than two weeks. 


Precautions: Side reactions, when they 

occur, are usually mild and transient, tending 
to disappear as therapy is continued or as 
dosage is adjusted. Commonly reported side 
effects are drowsiness, ataxia, vertigo, 
anorexia, irritability, general malaise, nausea 
and vomiting. No serious irreversible toxic 
reactions have been observed. (Occasionally, 
megaloblastic anemia has been reported 

in patients on ‘‘Mysoline.’’ The condition is 
readily reversible by folic acid therapy, 

15 mg. daily, while “‘Mysoline’’ is continued.) 
As with any drug used over prolonged periods 
of time, it is recommended that routine 


laboratory studies be made at regular intervals. 


Supplied: No. 3430—‘‘Mysoline’’ Tablets — 
Each scored tablet contains 0.25 Gm. (250 
mg.) of Primidone, in bottles of 100 and 
1,600. No. 3431—‘‘Mysoline’”’ Tablets — 
Each scored tablet contains 50 mg. of 
Primidone, in bottles of 100 and 500. 


Also available: No. 3850 —‘‘Mysoline”’ 
Suspension — Each 5 cc. (teaspoonful) 
contains 0.25 Gm. of Primidone, in bottles 
of 8 fluidounces. 


Effective 
treatment of 


scleroderma 


The enhanced POTABA + 6® is 
indicated in the treatment of 


scleroderma and other entities 
involving fibrosis. The significant 
antifibrosis action of POTABA® 
(Potassium p-Aminobenzoate, 
Glenwood) is here combined with 
Pyridoxine to help replenish the 
depleted stores of this essential 


vitamin in subjects with scler- 
oderma. 


In a series of 72 cases of scler- 
oderma “) 60 patients continued 
on POTABA for more than 3 
months, and 58 of these had mod- 
erate to marked improvement, for 
a 97 PER CENT RESPONSE. 
There was no selection of the 
patients admitted to this series, 
each being placed on the program 
regardless of the severity of the ® 
disease “), 


1. Zarafonetis, Chris J. D.: Treatment 
of Scleroderma, Annals of Int. Med., 
50:343-365 (1959) 


GLENWOOD 
LABORATORIES, Inc. 


TENAFLY, N. J. 
4444444444444 
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for the many faces of pain...the many facets oC O D a | N al 


Codeine covers the spectrum of 
pain that will not yield to lesser 
analgesics. Its versatility is a med- 
ical axiom—in oral or parenteral 
form, codeine performs as an ano- 
dyne, mild sedative, and antitus- 
sive. It acts equally well alone or in 
combination. 

Louis 7. MISSOURI 


72 GOLD ST., N.Y. 8, N.Y, 
MONTREAL 1, QUEBEC 


Please Mention this Journal when writing to Advertisers 
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Infection 


knows no season. 


Depend on 
WYETH antibiotics 


the year around... 


= 


pleasant-tasting 


pediatric penicillin 
returned him to health and play... 


ORAL SUSPENSION 


Benzathine Penicillin G, Wyeth 
reliable absorption and effect 


infrequent dosage requirement 


Cherry flavor—300,000 units per 5 ce. teaspoonful, bottles of 2 fl. oz. 
Custard flavor—150,000 units per 5 cc. teaspoonful, bottles of 2 fl. oz. 


For information on limitations, administration, 
and prescribing of BIcILLIN, see descriptive 
literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 
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well tolerated... 


and it cleared her pustular acne... 


CYCLAMYCIN 


Triacetyloleandomycin, Wyeth 


Reliable oral antibiotic for the treatment of infections caused by most 
gram-positive organisms, including many staphylococci resistant to other 
antibiotics. The bacterial spectrum of CycLaMycin reduces risk of diarrhea 
and gastrointestinal superinfections. 

Whether in capsules or in pleasant-tasting suspension, CYCLAMYCIN is not 
inactivated by gastric acid, and is well tolerated even by some patients 
reacting adversely to other antibiotics. 

SUPPLIED: Oral Suspension, 125 mg. per 5 ce. teaspoonful, bottles of 
2 fl. oz. Capsules, 125 mg. and 250 mg., vials of 36. 


Although infrequent, adverse reactions to many modern drugs may occur. 
For further information on limitations, administration and prescribing of 
CYcLAMyYcIn, see descriptive literature or current Direction Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 


Please Mention this Journal when writing to Advertisers 
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high-performance 


oral antibiotic 


quickly returned him to his job... 


DARCIL 


Phenethicillin Potassium, Wyeth 


for an added measure of assurance..... 
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e¢eereliable absorption 


consistently high peak 


serum levels 


lethal action against the 
commonly encountered 
pneumococci, streptococci, 
and gonococci 


lethal action also against 
clinical isolates of certain 
Staph. aureus resistant 

to other antibiotics 


Although infrequent, adverse reactions to 
many modern drugs may occur. For 
further information on limitations, ad- 
ministration and prescribing of DarcIL, 
see descriptive literature or current Direc- 
tion Circular. 


Wyeth Laboratories Philadelphia 1, Pa. 


Reliable Absorption Promises 
Consistent Effectiveness 


Numerous investigators have shown that the absorption of oral 
antibiotics varies not only from subject to subject, but also in the 
same subject at different times. To provide a high degree of thera- 
peutic assurance, therefore, requires an antibiotic that is on the 
average well absorbed. High absorption, of course, implies high 
serum concentrations which, in turn, means an increased likelihood 
that tissues will be supplied with adequate antibiotic. 

The absorption of phenethicillin potassium (DarciL) has been 
investigated both by studies of serum concentrations and urinary 
excretion rates. 


Maximum Absorption Indicated by Prompt, High Peak 
Serum Levels. Blood level studies demonstrate the reliable 
absorption of phenethicillin potassium. In studies employing single 
oral doses of 250 mg. of phenethicillin potassium, Morigi and 
associates! determined that peak serum levels of the antibiotic were 
attained within an hour after ingestion; assayable levels were 
maintained for 4 to 6 hours. Knudsen and Rolinson,? among others, 
have also demonstrated that phenethicillin potassium produces unu- 
sually high blood levels. 


Serum Levels Directly Reflect Dose Levels. Cronk and 
associates® performed an interesting experiment that emphasizes the 
absorption of phenethicillin potassium. Phenethicillin potassium 
was given to healthy adults in progressively increasing doses. The 
resultant serum levels were directly proportional to the doses given. 


Average Serum Concentration 
Hr. after Administration 


Dose (Mg.) Mcg./MI. Units/M1. 
134 2.72 4.35 
268 4.28 6.85 
536 8.15 13.0 
804 12.3 19.7 
1072 19.1 30.6 
2144 39.6 63.4 


Therefore, when treating a patient with a severe infection, the 
physician may, by adequately increasing the dose, produce serum 
concentrations that should be sufficiently great to affect less 
susceptible pathogens. 


Excellent Absorption Indicated by Urinary Excretion 
Studies. Knudsen and Rolinson,? in a study of 9 fasting subjects, 
reported that a mean of 60% of the dose of phenethicillin potassium 
was excreted in the urine within 6 hours after ingestion of the drug. 
Cronk and associates’ found a lower, although still high, rate: 
24 to 35% of a given dose of phenethicillin potassium was excreted 
in the first 6 hours; almost three-quarters of this percentage was 
excreted in the first 2 hours alone. Morigi and associates! collected 
urines of 10 healthy subjects at 6-hour intervals following a dose 
given one hour before meals. As can be seen, the excretory rate of 
phenethicillin potassium reflects prompt absorption and utilization. 


Average Urine Concentrations Following a Single 
Oral Dose of 250 mg. Phenethicillin Potassium 


en 0-6 Hrs. 6-12 Hrs. 12-24 Hrs. 
phenethicillin 30.9% 0.4% 0% 


potassium 


References: 1 Morigi, E.M.E., Wheatley, W.B., and Albright, H.: 
Antibiotics Ann., 1959-60, pp. 127-132. 2. Knudsen, E.T., and 
Rolinson, G.N.: Lancet 2:1105 (Dec. 19) 1959. 3. Cronk, G.A., 
Naumann, D.E., Albright, H., and Wheatley, W.B.: Antibiotics 
Ann., 1959-1960, pp. 133-145. 


SUPPLIED: Darcit Tablets (peach colored, scored)—250 mg. 
(400,000 units), 125 mg. (200,000 units) phenethicillin potassium, 
bottles of 36 and 100. Darcit for Oral Solution—125 mg. (200,000 
units) phenethicillin potassium per 5 cc. teaspoonful, bottle of 
powder to be reconstituted to 60 cc, 
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IN PEPTIC ULCER AND HYPERACIDITY 
with associated TENSION and NERVOUSNESS 


NACTISOL 


suppresses gastric acid secretion at the parietal cell level 
decreases gastrointestinal hypermotility 


relieves nervousness and tension 


NACTISOL combines: 


NACTON® 4 mg. _ new inhibitor of gastric acid secretion and hypermotility 
polding methyisulistet «reduces the total output of gastric HCl by about 60%"! 
plus 
BUTISOL SODIUM® 15 mg. ‘daytime sedative” with highest therapeutic 

index’ (highly effective, minimal side effects) 


e Side effects with NACTISOL therapy have been minimal.?** 
NACTISOL*...in scored, yellow tablets 
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Typical gastric 
secretory gland. 


NACTISOL INHIBITS GASTRIC ACID SECRETION AT THE PARIETAL CELL LEVEL 


. Douthwaite, A. H.: The Development of the Treatment of Duodenal 
Uicer, Proc. Roy. Soc. Med. 51:1063-1068 (December) 1958. 
. Batterman, R. C., Grossman, A. J., Leifer, P., and Mouratoff, G. J.: 
Clinical Re-evaluation of Daytime Sedatives, Postgrad. Med. 26:502-509 
Refe erences (October) 1959. 


3. Steigmann, F.: Clinical Report to McNeil Laboratories. 
4. Lorber, S. H.: Clinical Report to McNeil Laboratories, December 6, 1960. 
5. Rider, J. A.: Clinical Report to McNeil Laboratories. 


McNEIL McNEIL LABORATORIES, INC., Fort Washington, Pa. 


*Trademark 
tU.S. Patent 
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with 
demonstrates: 
long-term anticoagulation || 
in office management 
of outpatients is 
practical and effective 


A 5-year study? of long-term anticoagulation with COUMADIN (warfarin sodium) in 
office practice patients has demonstrated that such treatment reduces the prob- 
ability of further infarctions in the postinfarct patient and is effective in preventing 


a first infarction in patients with angina. 

An earlier report? noted that long-term anticoagulant therapy with warfarin sodium 
can be carried out, along with the necessary prothrombin time determinations, as 
part of general office practice. 
“The most significant advantage is the great ease in maintaining patients in a 
therapeutic range. It has been rewarding to find, month after month, patients 
varying no more than three or four seconds in their prothrombin times on their 
established dosage of Warfarin sodium [COUMADIN ].”? 


coagulant?“ and as ‘‘the best anticoagulant available 
today."’§ Over 179,000,000 doses administered to date. 


® the original and only warfarin responsible for establish- 
/\ ) ing this drug as closely approaching the ideai anti- 


FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 


the proven anticoagulant for long-term maintenance 


Full range of oral and parenteral dosage forms—Coumanin* Average Dose: Initial, 40-60 mg. For elderly and/or debili- 
(warfarin sodium) is available as: Scored tablets 2 mg., tated patients, 20-30 mg. Maintenance, 5-10 mg. daily, or 
} as indicated by prothrombin time determinations. 
lavender; 5 mg., peach; 714 mg., yellow; 10 mg., white; 
z 1. Nora, J. J.: M. Times, May, 1961. 2. Nora, J. J.: J.A.M.A. 174:118, Sept. 10, 


25 mg., red. Single Injection Units — one vial, 50 mg., and 1960. 3. Baer, S., et al.: J.A.M.A. 167:704, June uM 1958. 4, Moser, K. M,: Dis- 
‘ -a-Month, Chicago, Yr. Bk. Pub., Mar., 1960, p. 13. 5. 0. O.: 
one 2 cc. ampul Water for injection; one vial, 75 mg., and _— Postgrad. Med. 24-110, Aug, 1958. a 


one 3 cc. ampul Water for Injection. “Manufactured under license from the Wi in Alumni Ri 


Complete Information and Reprints on Request ENDO LABORATORIES Richmond Hill 18, New York 
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In a series of 24 handicapped arthritics 
treated with dexamethasone for 8 to 16 
months, ring size decreased consistently — 
objective evidence of antirheumatic effects 
which were maintained throughout the 
entire period of observation. Improvement 
was also noted in other antirheumatic 
indices, i. e., pain on motion, tenderness, 
swelling and morning stiffness.! 


Supplied: as 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets 
in bottles of 100. Also available as Injection DECADRON Phos- 
phate and new Elixir DECADRON. Additional information on 
DECADRON is available to physicians on request. DECADRON 
is a trademark of Merck & Co., Inc. 

Reference: 1. Bunim, J. J., in Hollander, J. L.: Arthritis and Allied 
Conditions, ed. 6, Philadelphia, Lea & Febiger, 1960, p. 364. 

s MERCK SHARP & DOHME 
Division of Merck & Co., INC., West Point, Pa. 


TREATS MORE PATIENTS MORE EFFECTIVELY 
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STEROIDS: FAR FROM ROUTINE THERAPY IN 
RHEUMATOID ARTHRITIS. “...it would now appear 
that the steroids should be employed infrequently in 
rheumatoid arthritis, and, when used, long-continued 
therapy should be avoided and the dosage reduced to 


the lowest possible level.” [New and Nonofficial Drugs 1961, 
Philadelphia, J. B. Lippincott Co., 1961, p. 598.] 


PLAQUENIL: EFFECTIVE LONG-TERM THERAPY 

THAT SPARES STEROIDS. Many physicians are now 

evaluating Plaquenil, the non-steroid antirheumatic 

° Of choice. Quite simply, Plaquenil pro- 
management of rheumatoid 

IS THIS THE ER A arthritis. While the steroids 
often result in dramatic short- 

term improvement, Plaquenil affords 

(FF STEROID a more practical, lasting solution to 
the long-term problems of this long- 

term disease, and makes it possible 


O This is how: Full steroid dosage 


may be necessary only during the “latent” period 
MENT ? of Plaquenil’s cumulative action. Since two to 
e four weeks may elapse before Plaquenil-treated pa- 
tients experience subjective improvement, and six to 
twelve weeks before objective benefits are noted, it is 
advisable to maintain adequate steroid dosage when 
indicated—but only when indicated—during this time. 
Thereafter, as Plaquenil exerts greater therapeutic ef- 
fects, steroid dosage may be reduced gradually. Sali- 
cylates too may be withdrawn as the need for adjunc- 
tive analgesia is diminished. 0 The rheumatoid 
arthritic patient is then continued on Plaquenil; gener- 
ally, no additional medication is required. Once im- 
provement has been achieved, it can usually be 
maintained, since Plaquenil is the best tolerated of 
the 4-aminoquinoline compounds used in rheuma- 

toid arthritis. 
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MAJOR IMPROVEMENT IN 60 TO 83 PER CENT 
OF PATIENTS. Clinical experience has shown that 
after six to twelve months of continuous administra- 
tion, Plaquenil causes major improvement in 60 to 83 
per cent of patients: subsidence of the active inflam- 
matory process, diminution of joint effusion, slow fall 
in sedimentation rate, gradual rise in hemoglobin, 
relief of pain and tenderness, increased mobility, im- 
provement in muscle strength, increase in finger dex- 
terity, improvement in flexion deformities, diminution 
or disappearance of swellings and rheumatic nodules. 
There is a low incidence of major relapse following 
attainment of maximum improvement. 0 Plaquenil 
sulfate, 200 mg. tablets. Initial dose: 2 or 3 tablets 
daily. Maintenance dose: | or 2 tablets daily. Write for 
booklet containing complete clinical experience, side 
effects, precautions, etc. 0 When the patient also re- 
quires analgesia, Plaquenil with aspirin is available as 
Planolar (Plaquenil 60 mg. with aspirin 300 mg.). 


SUMMARY OF PLAQUENIL ADVANTAGES: 


PLAQUENIL ... is not a steroid 
... provides conservative therapy 
... affords lasting benefits 
... Spares steroids 
... i$ generally well tolerated 
PLAQUENIL .. . acts cumulatively 
... reduces need for steroids 
... reduces need for analgesics 
..works in conjunction with both 
steroids and aspirin 
PLAQUENIL ... produces major improvement 
in 60 to 83 per cent of patients 
... results in a low incidence of 
major relapse 


® 
SULFATE 


NON-STEROID ANTIRHEUMATIC FOR SAFE, LONG-TERM THERAPY 


LABORATORIES 
New York 18, N. Y. 


Plaquenil (brand of hydroxychloroquine), trademark reg. U. S. Pat. Off. Planolar, trademark. 
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New 
diuretic-tranquilize 
for 
congestive 

failure ....... 


Drains the Lungs 


..» Calms the Fear 
and helps the patient breathe 


Miluretic combines hydrochlorothiazide 
and Miltown in a single tablet — making 
the treatment of congestive failure sim- 
pler for you and cheaper for the patient. 


Miluretic’s hydrochlorothiazide compo- 
nent drains the lungs of excess fluid to 
help the patient breathe comfortably — 
while the Miltown component calms the 
patient’s fear and anxiety about his 
condition. 


Saves the patient’s money. A pre- 
scription for Miluretic is more than 
20% cheaper than its two ingredi- 
ents prescribed separately. 
Composition: 25 mg. hydrochlorothiazide + 
200 mg. Miltown (meprobamate). 


Dosage: For congestive failure, 2 tablets four 
times a day. For hypertension, 1 tablet four 
times a day. 


Supplied: Bottles of 50 white, scored tablets. 


New 


Miluretic’ 


HYDROCHLOROTHIAZIDE + MILTOWN® 


Qi WALLACE LABORATORIES/Cranbury, N. J. 


#TRADE-MARK 


CHy-5034 


Please Mention this Journal when writing to Advertisers 
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PATIENTS WITH SEVERE URINARY PAIN WANT RE 


PYRIDIUM 


brand of phenylazo-diamino-pyridine HC] 


Two Pyridium tablets t.i.d. relieve the pain AVERAGE pose: Adults—2 tablets ti.d. Childre 


of urinary infection in only 30 minutes. Dur- 
ing the first 3 to 4 days of therapy, Pyridium, 
prescribed along with any antibacterial of 


12 —1 tablet t.i.d. suppiiep: 0.1 Gm. tablets, be 
50. PRECAUTIONS: Pyridium is con- ass 
traindicated in patients with 
j renal insufficiency and/or severe 
your choice, will make your patient comfort- hepatitis. Pull deonse iniarmetion: 
able until the antibacterial reduces inflam-  gyailable on request, should be 
mation and controls the infection. consulted before initiating therapy. 


ef TEORAL GELUSIK FROLOIO PERITRATE 


CwHitcorr 
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SQUIBB VITAMINS FOR THERAPY 


For your patients with infections or other illnesses 
who need therapeutic vitamin support. Each 
Theragran supplies the essential vitamins in truly 
therapeutic amounts: 


.....«... 
Thiamine Mononttrate. ........ . 10mg. 
Vitamin C . 
Pyridoxine 


SQUIBB uibb the Priceless Ingredient 
g 


Please Mention this Journal when writing to Advertisers 
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@®@utrition...present as a modifying or complicat- 


‘ ‘ { 
ing factor in nearly every illness or disease state9® 


nar 2: Am J. Me 5-659 


cardiac diseases “Who can say, for example, whether the patient chronically 
ill with myocardial failure may not have a poorer myocardium because of a moderate 
deficiency in the vitamin B-complex? Something is known of the relationship of vitamin 
C to the intercellular ground substance and repair of tissues. One may speculate upon 
the effects of a deficiency of this vitamin, short of scurvy, upon the tissues in chronic 


disease. “ 9. Kampmeier, R.H.: Am. J. Med. 25:662 (Nov.) 1958 


arthritis “It is our practice to prescribe a multiple vitamin preparation to patients 
with rheumatoid arthritis simply to insure nutritional adequacy . . .’” 


3. Fernandez-Herlihy, L: Lahey Clinic Bull. 1112 (July-Sept.) 1958 
. 
digestive diseases Symptoms attributable to B-vitamin deficiency are com- 


monly observed in patients on peptic ulcer diets.* Daily administration of therapeutic 
vitamins to patients with is by the National 


Research Counc il. 5 B Sebr atl WOH A Med. 25:673 (Nov.) 1958. 5. Pollack, H., and Halpern, S erapeut 


nal Academy of Sciences and National Resear hc incil. Washington. D. ( 59. p. 57 


tent diseases “Studies by Wexberg, Jolliffe and others have indi- 
cated that many of the symptoms attributed in the past to senility or to cerebral arterio- 
sclerosis seem to respond with remarkable speed to the administration of vitamins, 
particularly niacin and ascorbic acid. These facts indicate that the vitamin reserve of 
aging persons is lowered, even to the danger point, more than is the case in the average 


American adult.’”* 6, overhotser, w.. and Fong, T.C.C. in Stieglitz, E. J.: Geriatric Medicine, 3rd edition, J. B. Lippincott, Philadelphia, 1954 


infectious diseases Infections cause a lowering of ascorbic acid levels in the 


plasma; and the _— of this vitamin is reduced in diarrheal states.’ 7 


Conference on Vitamin C. The New York Academy of Sciences, New York City, Oct. 7 and 8, 1960. Reported in: Medical Science 8:772 


diabetes Diabetics, like all patients on restricted diets, require an extra source 


of vitamins.* “Rigidly limiting the bread intake of the diabetic patient automatically 


eliminates a large amount of thiamin from the diet. ...There is some evidence of 
interference with normal riboflavin utilization during catabolic episodes.’ 
8. Duncan G.G.: Diseases of Metabolism 4th edition W.B. Saunders, Philadelphia, 1959, p. 812. 9. Pollack, H.: Am. J. Med. 25:708 (Nov.) 1958 


FOR FULL INFORMATION SEE YOUR SQUIBB PRODUCT REFERENCE OR PRODUCT BRIEF. 
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in respiratory disease 


a selective respiratory stimulant 


before therapy 


these patient-complaints..._ in these clinical situations... 


fatigue = Frequent or refractory upper respiratory 

somnolence infectious or allergic disorders ® Chronic 

drowsiness bronchitis ™ “Heavy smoker’s syndrome” 

lethargy Geriatric respiratory involvement ® 

mental confusion Cardio-pulmonary disease (cor pulmonale) 

irritability = Chest cage abnormalities ® Long expo- 

personality changes sure to occupational irritants; smog 

muscle weakness 


NOTE: EMIVAN VENTILATES. The effectiveness of EMIVAN is dependent upon a patent 
airway. Therefore, bronchodilators, corticosteroids, antimicrobials and wetting agents, and 
in severe cases, tracheal aspiration, if needed, should be employed as required to treat the 
underlying pulmonary disorder. 

DOSAGE: To initiate therapy, 1 or 2 EMIVAN Tablets t.i.d. (Consult product brochure for 
complete dosage, administration, side effects, precautions and contraindications). @SUPPLIED: 
EMIVAN Tablets (uncoated providing 20 mg. vanillic diethylamide), bottles of 100 and 1,000. 


NEW...EMIVAN 


brand of ethamivan 


with Emivan 


may be the and can be 


alleviated safely with EMIVAN 


EMIVAN selectively stimulates the 
medullary respiratory center to increase the 
depth of breathing and (to a lesser extent) 
the rate of breathing . . . without cardio- 
vascular side effects, neurological damage, 
or secondary post-stimulatory depression. 


result of CO, accumulation... 


Consider that their specific complaints may be 
the consequences of CO, retention (hypercap- 
nia) and secondary reduced oxygen saturation 
(hypoxia) due to hypoventilation. 


For the emergency treatment of the comatose or Ps 

severely depressed patient (when due to depressant +e 

overdosage or severe pulmonary involvement): : US. VITAMIN & PHARMACEUTICAL CORP. 

INTRAVENOUS EMIVAN, can be life-saving a Arlington-Funk Laboratories, division 
800 Second Ave., New York 17, N. Y. 


4 TABLETS 

@afor treatment of symptoms of CO, accumulation 
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brand of oxyphenbutazone 


a new development 
in nonhormonal, 


anti- -inflammatory 
therapy 


more specific than steroids— 

Acts directly on the inflammatory lesion without 
altering pituitary-adrenal function... 

without impairing immunity responses.°''' 


more dependable than enzymes— 
Rapid and complete absorption, without the 
uncertainty of oral or buccal enzyme therapy.® 


more potent than salicylates— 
Anti-inflammatory potency of Tandearil 
markedly superior to aspirin. '” 


Round, tan, sugar-coated tablets of 100 mg. in 

ottles of 100 and 1000. 
ferences: 

, Graham, W.: Canad, M.A.J.: 82:1005 (May 14) 
60, 2. Vaughn, P.P.; Howell, D.S 
rth. and Rheumat. 2:212, 1959. 3. O'Reilly, 

Irish M.A. 46:106, 1960. 4. Connell, J. F., Jr., 

nd Rousselot, L. M.: Am. J. Surg. 96:31, 1959. 
‘Brodie, 8, B., et al., in Contemporary 
eumatclogy 1956, p. G00. 8. Stein, |. D,: 
nn. N.Y. Acad. Sc. 88:307 (March 30) 1960. 
Barc zyk, and Roth, W.: Praxis 1960. 


and Kiem, |. 


Remarkably useful in a wide variety of inflammatory 
conditions, including: rheumatoid arthritis, 
spondylitis, gout'*’°; acute super- 
ficial thrombophlebitis*’ ; painful shoulder 
(peritendinitis, capsulitis, bursitis, and acute arthritis 
of that joint)'*; severe forms of a variety 

of local inflammatory 


The physician should be thoroughly familiar with the 
dosage, side effects, precautions and contra- 
indications of Tandearil before prescribing. Full 
product information available on request. 


Mes 


10. Summary of individual case submitted 
to Geigy. 11. Domenjoz, R.: Ann. N.Y, Acad.Se. 
§6:263, 1960. 12. Smyth, C. J.: Ann. N.¥, Acad. 

Sc. 86:292, 1960, 


Geigy Pharmaceuticals 
Division of Geigy Chemical Corporation 


Ardsley, New York 
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inflammation takes flight 
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Proven 
in more than 750 published 


clinical studies 


Effective 


& A for relief of anxiety and tension 


Outstandingly Safe 


1 simple dosage schedule relieves anxiety 
dependably — without the unknown dangers 
of “new and different” drugs 


does not produce ataxia, stimulate the 
appetite or alter sexual function 


does not produce depression, Parkinson-like 
symptoms, jaundice or agranulocytosis 


does not muddle the mind or affect 
normal behavior 


Miltown: 


meprobamate (Wallace) 


3 no cumulative effects in long-term therapy 


Wal WALLACE LABORATORIES / Cranbury, N. J. 
Clinical Sample Offer 


Dept. M-12, Professional Services Dept. 
Wallace Labcratories, Cranbury, N. J. 


Please send me a clinical supply of: | [] Miltown (400 mg.) CO] Meprospan ®-400 
Miltown (200 mg.) Meprospan®-200 


Street 
City 


Type of practice 


Please Mention this Journal when writing to Advertisers 
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“just right” relief from pain 
...e it subtle or severe 


The need for relief of suffering can be met effi- 
ciently and with a high degree of safety with 
the ‘Empirin’ family of analgesics...carefully 
graded to give the proper degree of analgesia 
for each degree of pain. 


August 1961 


‘TABLOID’ 

‘EMPIRIN’ COMPOUND 
Acetophenetidin ... ... gr.2%% 
Acetylsalicylic Acid... .. gr.3% 


‘TABLOID’ 


‘EMPIRIN’ COMPOUND 


WITH 


CODEINE PHOSPHATE 


CODEINE PHOSPHATE — gr. ¥% No. 


CODEINE PHOSPHATE — gr. %4 No. 


CODEINE PHOSPHATE — gr. ¥%2 No. 


CODEINE PHOSPHATE — gr. 1 No. 


*Subject to Federal Narcotic Regulations. 
Available on oral prescription where 


ral state law permits. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC. 
Tuckahoe, New York 
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headaches, colds and fever 
minor surgery, postpartum pain and trauma 
organic disease, muscle spasm and migraine 
3 
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to CONTROL DIARRHEA... the traditional and time-tested triad 


of effective and safe agents 


Pleasant taste plus predictable, prompt response in diarrhea 


Parepectolin combines paregoric, pectin, kaolin in a balanced, stable colloidal suspension, 
with a smooth, creamy consistency and a pleasant, mildly aromatic flavor. Parepectolin 
is compatible with antibiotics, and retains its uniform consistency and its good flavor. 
Parepectolin; each fluid ounce—Paregoric (equivalent) 10 dram, Pectin 2 5 gr . Kaolin (specially purified) 85 gr Bottles of 4 and 8 fluid ounces. 


vofes WILLIAM H. RORER, INC. PHILADELPHIA, PENNSYLVANIA 
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“For centuries the victims of gout have been the subject of lam- 
poons and caricatures. We now know that they should rather be the 
objects of great concern, for the disease is painful, disabling and is 
accompanied by complications that impair health and shorten life.” 


Kidney impairment, with varying degrees of hypertension and arte- 
riosclerosis, is the critical complication of gout. “From 30 to 50 per 
cent of gouty patients are said to die of renal disease.”’” 


Tophus in the calyx, surrounded by fibrinoid The mid- and outer portion of the pyramid with 
exudate and detached mucosal epithelium.’ typical uric acid crystals in the collecting system.* 
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AIDS TO DIAGNOSIS 


progressive disability. 


Rheumatoid Arthritis ... continuous discomfort and | 


Degenerative Arthritis... continuous discomfort. 


Gout ... acutely painful attacks followed by periods of remission. 


“The metatarso- 
phalangeal joint 
of a great toe is 
, affected early or 
repeatedly in 
some cases, 
rarely or never 
in others.” 


THE “INSULIN OF GOUT”’ 


“All patients 
complaining of 
non-traumatic 
musculoskeletal 
discomfort 
should have at 
least one serum 
uric acid deter- 
mination.” > 


“lf a family history of gout is 
obtained, even though it is one 
or two generations removed, 
this information is significant.”* 


Colchicine test: “Colchicine 
should be administered as 
early as possible after the 
onset of articular distress, 1 
mg. .., every 2 hours until the 
onset of gastro-intestinal dis- 
tress. From 5 to 8 mg. usualiy 
are required.” ° Pain relief is 
highly indicative of gout. 


“Of the various drugs with uricosuric activity, probenecid [BENEMID] has proved most 


desirable for long-term administration.” ® 


PROBENECID 


Therapy with BENEMID should be continued without interruption since hyperuricemia recurs 
when dosage is terminated. The rare patient who experiences gastric discomfort is usually 
benefited by decreasing the dosage. Dosage: 0.25 Gm. twice daily for one week, followed 
by 1 Gm. daily in divided doses. Supply: 0.5 Gm. tablets. 


A COMPLEMENTARY FORMULATION OF TWO CLASSIC ANTI-GOUT AGENTS 


“.,. the greater the experience we have with the combination of colchicine and 
Benemid the greater the reliance we place upon these two drugs.’’? 


COLCHICINE WITH BENEMID 


Dosage: One tablet daily for one week, followed by one tablet twice daily. Supply: Each 
tablet contains 0.5 mg. colchicine and 0.5 Gm. BENEMID. Bottles of 100 and 1000. 


1. Cornish, A. L.: J. M.A. 58:707, June, 1960. 2. Arthritis & Rheumatism 1:191, June, 1958. Tal- 
rg Th a : Gout, New York, Grune & Stratton, 1957, 
uzel 


medicine, ed. io, Ph W. B. Saunders Co., 1959. 7. Bartels, April, 
1953. 8. Boland, *Worid- Wide Abstracts of Gen. Med. 3:16, Jan., 1960. 9. 1. Current Med. Dig. 26:57, Nov., 1959. 


Before or BENEMID or the physician should con- 
sult the detailed information on use accompanying. the package or available on request. 


Pp MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


BENEMID AND COLBENEMIO ARE TRADEMARKS OF MERCK AND CO., INC 
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a pair of gynecologic patients: 


both are free of pain— but only one is on 


DILAUDID. 


(Dihydromorphinone HC!) 


swift, sure analgesia normally unmarred by nausea and vomiting 


DILAUDID provides unexcelled analgesia before and after gynecologic, obstetric 
and surgical procedures. Its high therapeutic ratio is commonly reflected by lack of 
nausea and vomiting — and marked freedom from dizziness, somnolence, anorexia 
and constipation. 


@by mouth @byneedie @ by rectum 
2 mg., 3mg., and 4 mg. 


May be habit forming—usual precautions should be observed as with other opiate analgesics. 


OR) KNOLL PHARMACEUTICAL COMPANY orance, sew sensey 
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life is normal again for the hypertensive on on 


Often the only therapy needed to control blood pressure and relieve 
symptoms ..potentiates other antihypertensives when used adjunctively 


...minimal side effects...economically priced. 
For complete details, consult latest Schering literature available from your Schering Rep- 
resentative or Medical Services Department, Schering Corporation, Bloomfield, N.J. s-s6e 


she wakes trichlormethiazide 
refreshed 


morning dose controls 
blood pressure all day 


her food tastes better 
(thanks to salt liberalization) 


ae 


“cardiac fears” allayed 


edema relieved (zest for life returns) 
(shopping easier) 


® 
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* for potential ulcer... 
to relieve tensions and to inhibit 
hypermotility and hypersecretion 


PATHILON” tridihexethy! chloride Lederle with meprobamate 
highly effective with minimal side effects for therapeutic/prophylactic treatment of duodenal ulcer, gastric ulcer, intestinal colic, 
spastic and irritable colon, ileitis, esophageal spasm, anxiety neurosis with gastrointestinal symptoms, gastric hypermotility. 
PATHIBAMATE-400 (full meprobamate effect)—1 tablet t.id. at mealtime, and 2 tablets at bedtime - PATHIBAMATE-200 (limited 


3 
4 
i 


for patent ulcer... 
to relieve tensions and to inhibit 
hypermotility and hypersecretion 


PATHIBAMATE 


meprobamate effect)—1 or 2 tablets tid. at mealtime, and 2 tablets at bedtime - Adjust to patient response. CONTRAINDICATIONS: 
glaucoma; pyloric obstruction; obstruction of the urinary bladder neck. Request complete information on indications, dosage, 
precautions and contraindications from your Lederle representative or write to Medical Advisory Department. 


EBD LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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PLEXONAL 


(ACTUAL SIZE AND SHAPE) 


results are 
obtained by gradually 
increasing the dosage to 
the maximum the patient 
can tolerate without the 
appearance of drowsiness. 
The following procedure 
for dosage adjustment has 
proven highly successful: 
Take one tablet 2 times 
per day for 2 days. On the 
third day increase the 
daily dosage by one tablet. 
Similarly increase the 
dose every third day 
thereafter, to the point 

of drowsiness. 

For example, if one tablet 
4 times a day produces 

an obvious sleepy feeling, 
and on three the patient 
is comfortable, then the 
proper dose will be three 
tablets per day. 
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a superior daytime relaxing agent 


(NOT A TRANQUILIZER) 


PLEXONA 


Comparative clinical studies show that PLEXONAL is superior 
to meprobamate or barbiturates for daytime relaxation™ 


“Plexonal was preferred (superior therapeutic effect) by 73.7 per cent 
of the patients, whereas 11.1 per cent preferred meprobamate, a ratio of 
6.6 to 1... . 30.5 per cent noted adverse reactions to meprobamate 

as compared to 7 per cent in respect to Plexonal. ... Plexonal gave better 
results than did any of the sedative or relaxing agents that have been 
available during our experience covering the previous 15 years.”” 


In 26 older age cardiac patients, “A comparison of Plexonal with the 
therapy previously employed showed that 17 did better on Plexonal 
than on meprobamate, 6 did better on meprobamate than on Plexonal 
and 3 responded the same to both.’” 


Indications: Anxiety, tension, apprehension, nervousness, irritability, 
restlessness, hyperexcitability. 


Extremely well tolerated by geriatric patients who need mild sedation, 
as well as by depressed patients. 


Dosage: One tablet 3 or 4 times a day is adequate for most patients. 
However, some require up to six tablets per day, whereas others respond 
adequately to as little as 1 tablet per day. 


Composition: Each tablet contains sodium diethylbarbiturate 45 mg., 
sodium phenylethylbarbiturate 15 mg., sodium isobutylallylbarbiturate 
25 mg., scopolamine hydrobromide 0.08 mg., dihydroergotamine meth- 
anesulfonate 0.16 mg. 


1. Scheifley, C. H.: Proc. Staff Meet. Mayo Clin. 34:408 (Aug. 19) 1959. 
2. Davanloo, H.: Am. J. of Psychiat. 117:740 (Feb.) 1961. 
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AN AMES CLINIQUICK® 


CLINICAL BRIEFS FOR MODERN PRACTICE 


the diabetic with proteinuria! 


Protein in the diabetic patient’s urine is usually cause for 
concern to the physician. He begins to think in terms of 
renal damage. This generally calls for a re-evaluation of 
the patient’s diabetic state; in particular, his degree of 
diabetic control. Loss of control is a major factor in the 
development of degenerative nephropathy. 


However, in the diabetic patient, proteinuria also may 
be indicative of disorders unrelated to the diabetic state. 
Postrenal disturbances such as lithiasis, cystitis, pyelitis, 
bilharziasis or prostatic impairment may produce protein 
in the urine. Renal proteinuria may be due to predispos- 
ing factors such as abscess, carbuncle or gangrene. These 
are usually of a transitory nature. When diabetes is the 
only apparent contributing factor to the presence of per- 
sistent proteinuria (“diabetic proteinuria”), renal damage 
associated with degenerative diabetic nephropathy is 
usually indicated.* 


"Nagy El Mahallawy, M., and Sabour, M. S.: J.A.M.A. 173:1783 
(Aug. 20) 1960, 

One of the simplest and most reliable means of evaluating 
the diabetic is through daily urine testing with URIsTIx® 
for both glucose and protein—to indicate diabetic control, 
and forewarn of possible renal damage. Following a 
simple “dip-and-read” technique, URist1x provides 
these two important test results in just ten seconds. Thus, 
it eliminates delay, guesswork, and fussing with equip- 
ment...making it equally valuable for office diagnosis 
or home testing. 


to facilitate diabetic evaluation... 


BRAND Reagent Strips 


colorimetric “dip-and-read” combination test for both 
proteinuria and glucosuria AME S. 


I dip... 10 seconds...2 readings 
standardized color chart for dependable estimations _""°"’"Se"e# 
unaffected by turbidity, drug metabolites, non- 


glucose reducing substances 


available: Uristix Reagent Strips, bottles of 125. 
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restful sleep, 
refreshed 
awakening 


This is the promise of Noludar 300...a night of deep, refreshing sleep without risk of habit- 
uation or toxicity...6 to 8 hours of undisturbed rest...an easy awakening in the morning, 
free of fogginess or barbiturate “hangover.” Try Noludar 300 for your next patient with a 
sleep problem. One capsule at bedtime. Chances are she’ll tell you 


“I slept like a log” 


NOLUDAR 300 


brand of methyprylon 800-mg capsules 


oe ba ROCHE LABORATORIES » Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 


new drug 
to control 
without 


Capla acts centrally 


Capla reduces blood pressure by acting pre- 
dominantly at the brainstem vasomotor 
center; is not a ganglionic blocker. It pro- 
duces no depression, no postural hypoten- 
sion, no nasal congestion, no gastric 
hyperacidity. Transient drowsiness some- 
times occurs, usually at higher dosages. 
Capla has proved exceptionally well toler- 
ated in clinical use and has no known con- 
traindications. 


New therapy 


Alone, Capla is highly effective for mild to 
moderate hypertension. In more severe 
cases, it can be combined with diuretics or 
peripherally acting antihypertensives. 


Mild calming effect 


Patients on Capla often report a mild calm- 
ing effect. This action, together with the 
unusual freedom from serious side effects, 
makes therapy with Capla gratifying for 
both the patient and the physician. 


— 


hat works new way 
lood pressure 


serious side effects 


at the brainstem vasomotor center 


Proved effective in clinical use 


Average reductions in systolic and diastolic 
blood pressure reported with Capla (32s patients) 


MILD MODERATE SEVERE 

BP.upto _B.P. from 180/100 B.P. over 

180/100 to 210/115 210/115 
225- 

223 

\ 

175 — 
150 — 
125 
100— 

—22 
15 8 


Betore After 


Betore After Betore After 


Usual dose. Capla 300 mg., q.i.d.—duration of therapy. 
3 weeks to over | year. 


The chart shows that Capla reduces both 
systolic and diastolic pressures, usually in 
proportion to pre-therapy levels. 


CENTRAL ACTING PRESSURE LOWERING AGENT 


Recommended Dosage: One 300 mg. tablet 
three or four times daily, before meals and 
at bedtime. The dosage should be adjusted 
to individual requirements; for example, 
older patients may require lower dosage. 


Composition: Each white, scored tablet is 
300 mg. of Capla (mebutamate, Wallace). 


Supplied: Bottles of 100. 


CLINICAL & PHARMACOLOGICAL REPORTS 1. Berger, F. M., and 
Margolin, S.: A Centrally Acting Blood Pressure Lowering Agent 
(W-583). Fed. Proc. 20:113 (March) 1961. 2. Diamond, S., and 
Schwartz, M.: Scientific Exhibit at III. State Med. Soc. Chicago, 
(May) 1961. 3. Douglas, J. F., Ludwig, B. J., Ginsberg, T. and 
Berger, F. M.: Studies on W-583 Metabolism. Fed. Proc. 20:113 
(March) 1961. 4. Duarte, C., Brest, A. N., Kodama, R., Naso, F., 
and Moyer, J. H.: Observations on the Antihypertensive Effec- 
tiveness of a New Propanediol Dicarbamate (W-583). Curr. Ther. 
Res., 2:148-52 (May) 1960. 5. DuChez, J. W., Scientific Exhibit 
at Amer. Academy of Gen. Practice, Miami, (April) 1961. 6. 
Kletzkin, M., and Berger, F. M.: A Centrally Acting Antipressor 
Agent, Fed. Proc. 20:113 (March) 1961. 7. Mulinos, M. G., Sci- 
entific Exhibit at Amer. Coll. Card. New York, (May) 1961. 8. 
Mulinos, M. G., Saltefors, S., Boyd, L. J., and Cronk, G. A.: 
Human Pharmacology Studies with W-583. Fed. Proc. 20:113 
(March) 1961. 9. Shubin, H., Scientific Exhibit, Amer. Coll. Card. 
New York (May) 1961. 


Literature and samples to physicians on request. 


© Wallace Laboratories 
V4 Cranbury, New Jersey 
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Where’s 
the arthritic 
this 
morning? 


The first long-acting oral steroid, Medrol Medules 
gives the arthritic patient therapeutic action that 
continues through the night. In many cases, 
morning stiffness can become a thing of the past. 

The slow, steady release of methylpredniso- 
lone often provides greater effectiveness, with 
less frequent administration and sometimes a 
reduced total daily dosage. 

Many of your arthritic patients, too, can wake 
up comfortable on Medrol Medules. 


d 


id arthritis: 
Maintenance 


din rh 


Dosage: The following dosages are rec 


Moderately severe 

Moderate 

Children mg. 2to 8 mg. 
With Medrol Medules, it may be possible to reduce the total daily dose by %. 


@TRADEMARK, REG. U.S. PAT. OFF. COPYRIGHT 1961, THE UPJOHN COMPANY 4uUNE, 1961 
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Thanks to 
Medrol 
Medules, 

he woke up 
comfortable 
and he’s 
already 

on the go. 


Indications and effects: Medrol benefits (anti-inflammatory, antiallergic, anti- 
rheumatic, antileukemic, antihemolytic) have been demonstrated in acute 
rheumatic carditis, rheumatoid arthritis, asthma, hay fever and allergic dis- 
orders, dermatoses, blood dyscrasias, and ocular inflammatory disease involv- 
ing the posterior segment. 

Precautions and contraindications: Because of Medrol’s high therapeutic ratio, 
patients usually experience dramatic relief without developing such possible 
steroid side effects as gastrointestinal intolerance, weight gain or weight loss, 
edema, hypertension, acne, or emotional imbalance. 

As in all corticotherapy, however, there are certain cautions to be observed. 
The presence of diabetes, osteoporosis, chronic psychotic reactions, predispo- 
sition to thrombophlebitis, hypertension, congestive heart failure, renal insuf- 
ficiency, or active tuberculosis necessitates careful control in the use of steroids. 
Like all corticosteroids, Medrol is contraindicated in patients with arrested 
tuberculosis, peptic ulcer, acute psychoses, Cushing’s synd , herpes simplex 


keratitis, vaccinia, or varicella. 


Medules 
| Upjohn 


Approximately 135 
tiny “doses” 
mean smoother steroid 


therapy 


Each capsule contains: 
Medrol (methylprednisolone) 4 mg. 
Supplied in bottles of 30 and 100. 


THE UPJOHN COMPANY, KALAMAZOO, MICHIGAN 
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Aardil relieves the anxiety hy removing the hidden depression 


brand of phenelzine dihydrogen sulfate 

The outwardly anxious but inwardly depressed patient is 
often given tranquilizers, but...“Since the anxiety is actu- 
ally due to depression, the response, if any, is transient 
and occasionally the patient may even become worse.””* 
Nardil, a true antidepressant—not a tranquilizer—relieves 
the anxiety by removing the hidden depression. More 
than 100 clinical studies have established that as many 
as 4 out of 5 depressed patients respond to Nardil, while 


erie 


less than 2% experience significant side effects. This 
outstanding therapeutic record, plus the added benefits 
of simplicity and economy (one dosage strength, one 
dosage schedule—one tablet t.i.d.), make Nardil ideal in 


the office treatment of depression. a 


Full dosage information, available on request, 
should be consulted before initiating therapy. 7 


*Hobbs, L. F.: vincinta M. MonTH. 86 :692, (December) 1959. 
MANDELAMINE 


makers of TEORAL PROLOIO PERITRATE 


CA 


ANNALS OF 


INTERNAL MEDICINE 


~ PRURITUS ANI 


Treated Orally with 


Borcherdt’s 


(MALTSUPEX) © 
POWDER LIQUID 


shows good results 


Acts by promoting aciduric flora in the 
colon. Stools and secretions become 
slightly acid rather than strongly alka- 
line. Itching and burning usually relieved 
in 3 days.” 

Consists of non-diastatic barley malt 
extract neutralized with 1.5% potassium 
carbonate. Non-habit forming. Safe 
for long-term use if needed. Diabetic 
should allow for carbohydrate content. 
See P.D.R. 

Usual dose 2 Tbs. twice a day. Avail- 
able, liquid and powder, 8 and 16 oz. 
bottles at pharmacies. 


Send for clinical samples 
(1) Brooks, L. H.: Dis. of Colon & Rectum, v..1, no. 5, 1958 


Borcherdt Company 
217 North Wolcott Avenue, Chicago 12, Illinois, 


WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. 
$1.50 each for 

1—July, 1927 

. 2—August, 1927 

. 5—November, 1927 
. 7—January, 1928 

. 5—November, 1928 


75¢ each for 


Vol. 52, No. 3—March, 1960 
Vol. 53, No. 1—July, 1960 

Vol. 53, No. 2—August, 1960 
Vol. 53, No. 3—September, 1960 
Vol. 53, No. 4—October, 1960 


The above issues will not be purchased 
after November 30, 1961, unless they ap- 
pear in later ads. 


Mail, prepaid, via second class transient 
postage rate at one cent per ounce. 


Address Journals to: 
E. C. Rosenow, Jr., M.D., 
Executive Director 
4200 Pine Street Philadelphia 4, Pa. 


Quality with Economy 


Clinically proved oral 
penicillin therapy that 
costs your patients less 


PENTIDS 


Squibb Penicillin G Potassium 


Available in these convenient dosage forms: Pentids 
‘400° Tablets (400,000 u.) + Pentids ‘400’ for Syrup 
(400,000 u. per 5 cc. when prepared) + Pentids Tablets 
(200,000 u.) + Pentids for Syrup (200,000 u. per 5 cc. 
when prepared) + Pentid-Sulfas Tablets (200,000 u. 
with 0.5 Gm. triple sulfas) + Pentid-Sulfas for Syrup 
(200,000 u. with 0.5 Gm. triple sulfas per 5 cc. when 
prepared) + Pentids Capsules (200,000 u.) + Pentids 
Soluble Tablets (200,000 u.) 


For full information, quan SQUIBB 


see your Squibb 
Product Reference 
or Product Brief. 


Squibb Quality — 
the Priceless Ingredient 


‘PENTIOS’® ANO ‘PENTIO*® ARE SQUIBB TRADEMARKS. 
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MALT SOUP EXTRACT 
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maintains 


NORMAL on 0.12 H, 
SINUS DOSAGE 
RHYTHM... 


QUINAGLUTE 


exclusive oral Sustained Medication* 
Quinidine Gluconate 5 gr. (0.33 Gm.) 


w CARDIAC ARRHYTHMIAS“ 


Maximum efficacy: maintains effective quinidine blood levels all day, all night. Better 
tolerated: because quinidine gluconate is 10 times as soluble as the sulfate, and only 
part of daily Dura-Tab dosage contacts gastric mucosa. Maximum convenience: given 
q. 12 h.—no night dosage needed. 

DOSAGE: for conversion of auricular fibrillation to normal sinus rhythm, in most cases, 2 Dura-Tabs 


3 or 4 times a day, for 2 to 3 days; longer periods are required in some patients. For maintenance, 
2 Dura-Tabs q. 12 h. in most patients... Bottles of 30, 100 and 250 Quinaglute Dura-Tabs. 


For SAMPLES and complete literature*-?° 
giving indications, cautions, etc., write 


PHARMACAL 
°U.S. Patent W Y N N CORPORATION Page 821 


2,895,881 Lancaster Ave. at 51st St., Philadelphia, Pa. also available INJECTABLE QUINAGLUTE 
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half-strength 


capsules 


100 mg. meprobamate and 
12.5 mg. promazine hydrochloride 


meprobamate and promazine hydrochloride, Wyeth 
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NEW HALF-STRENGTH DOSAGE 
FOR PATIENTS WHO BECOME DROWSY 


New half-strength Capsules facilitate dosage titration so that many patients who 
previously became drowsy on full dosages may benefit from therapy with half- 
strength dosages. 


FOR PATIENTS WITH MIDRANGE 
EMOTIONAL PROBLEMS 


Prozixe aids in management of patients with moderate to moderately severe 
emotional problems resulting in anxiety expressed as: 


© somatic disorders such as headache, vertigo, nausea and vomiting, muscle 
spasm, insomnia 

@ secondary reactions to acute or ¢hronic organic disease 

@ moderate to severe psychoneuroses 

@ abnormal behavior in children, adolescents, and agitated senile patients 


@ mild psychoses 


For further information on limitations, administration and pre- 
scribing of Prozing, see descriptive literature or current Direction 
Circular. 


Wycth Laboratories Philadelphia 1, Pa. 


bed bad 
range emotiona O ms 
> 
Be 
ek 
: 
2 
¥ 


August 1961 


and EPILEPTIC 


This is one of the most popular classrooms in school. And rightly so, for 
Miss Adams makes American History live for her students. She knows how 
to reach young minds and the kids love her for it . . . all the more wonderful 
because Miss Adams is an epileptic. A few years ago she might have had 
trouble attending school, much less teaching it. Now, with modern therapy, 
Miss Adams knows the satisfaction of a productive life. 


Our five modern anticonvulsant agents may help you open the doors to a 
useful life for your epileptic patients. 


TRIDIONE® (Trimethadione, Abbott) and PARADIONE® (Paramethadione, Abbott) are homologous agents. 
For symptomatic control of petit mal, myoclonic and akinetic seizures. PEGANONE® (Ethotoin, Abbott) offers 
exceptionally low toxicity in the treatment of grand mal, and psychomotor seizures. PHENURONE® (Phenacemide, 
Abbott) is often effective where other agents fail. Useful in grand mal, petit mal, psychomotor and mixed seizures. 
GEMONIL® (Metharbital, Abbott) is relatively non-toxic. For the treatment of grand mal, petit mal, myoclonic and 
mixed seizures symptomatic of brain damage. 


ABBOTT 


103198 
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T’S easy to take the Sanborn 
“300 Visette®” along on your 
house calls because it is compact 
and weighs only 18 pounds, in- 
cluding all accessories. Modern electronics 
— transistors and printed circuits — make 
it rugged to withstand the wear and tear 
on a portable instrument. Yet even with 
such durability and compactness, there 
has been no sacrifice in accuracy, depend- 
ability, and performance. 

In addition to the portable model, San- 
born also offers the ‘‘100 Viso’’, a handsome 
desk-top ECG with two speeds, three 
recording sensitivities and provision for 


A ’cardiograph, 
portable as 
your “‘doctor’s 


recording and monitoring other 

phenomena. Its mobile counter- 

part, the “‘100M Viso”’, is easily 

rolled to the patient’s bedside in 
hospitals and clinics. 


Ask your Sanborn Branch Office or 
Service Agency for complete information 
on the no-obligation 15-day trial period 
and convenient time payments. Medical 
Division, SANBORN COMPANY, 175 
Wyman St., Waltham 54, Mass. 


Sanborn service lasts long after the sale 
... from people who know your ECG and 
value your satisfaction. 
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“_.. Satisfies the majority of the criteria demanded 


of a moderately potent non-specific analgesic agent 


.... safe... for acute and chronic pain....’" 


Analexin's safe therapeutic action has been proven highly effective in relieving pain associated 
with many conditions seen by the internist. In effectiveness, Analexin's analgesic action is within 
the range of codeine, yet Analexin is non-narcotic and not narcotic related, and there is no evi- 
dence suggestive of tolerance or cumulative effects.'* In fact, Analexin is so safe that dosage 
may be at hourly intervals if necessary, depending upon the degree of relief required. 


If you have been waiting for a safer, more effective analgesic, with a broad range of applications, 
Analexin could be the answer. Doesn't it deserve a place in your armamentarium? 


Analexin®—for relief of pain. Each tablet contains 200 mg. phenyramidol HCI. 
DOSAGE: Generally, 2 tablets at onset of pain, followed by 1 or 2 tablets at intervals of one to 
4 hours as needed. 


Analexin-AF®-—for relief of pain complicated by inflammatory processes. Each tablet contains 
100 mg. phenyramidol HCI and 300 mg. aluminum aspirin. 

DOSAGE: Generally, 2 tablets at onset of pain, followed by 1 or 2 tablets at intervals of one to 
4 hours as needed. 


Analexin® Syrup—convenient dosage form for children and adults. Each 5 cc. contains 
phenyramidol salicylate 100 mg. 

DOSAGE: Children—under 3 yrs., 1 tsp. 3 or 4 times daily; 3-12 yrs., 2 tsp. 3 or 4 times daily. 
Adults—2 to 4 tsp. every one to 4 hrs. 


1. Batterman, R. C.: Ann. New York Acad. Sc. 86:203, 1960. 2. O'Dell, T. B.: Ann. New York Acad. Sc. 86:191, 
1960. 3. O'Dell, T. B., et a/.: J. Pharmacol. & Exper. Therap. 128:65, 1960. 4. O'Dell, T. B., et a/.: Fed. Proc. 
18:1694, 1959. 5. Gray, A. P., ef a/.: J. Am. Chem. Soc. 87 :4347, 1959. 6. Wainer, A. S.: Ann. New York Acad. 
Sc. 86:250, 1960. 7. Clinical data from the files of the Medical Dept., Irwin, Neisler & Co., 1959. 8. Batterman, 
R. C., et al.: Am. J. Med. Sc. 238:315, 1959. 


IRWIN, NEISLER & CO. DECATUR, ILLINOIS 
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PATIENT FROM 
DOSAGE 


just one tablet of Midicel 
provides continuous, effective 
blood levels for 24 hours 


Because many patients need take only 1 tablet daily, therapy with 
MIDICEL is convenient and economical. It is also advantageous 
since the possibility of omitted doses is reduced. Rapidly 
absorbed and slowly excreted, MIDICEL assures dependable bac- 
teriostatic action in urinary tract infections, certain respiratory 
infections, bacillary dysenteries, as well as surgical and soft- 
tissue infections caused by sulfonamide-sensitive organisms. 
And with MIDICEL, there is little likelihood of crystalluria because 
of its high solubility and low dosage. 


MIDICEL (sulfamethoxypyridazine, Parke-Davis), 3-sulfanilamido- 
6-methoxypyridazine. Tablets of 0.5 Gm.; Suspension, each cc, 
containing 50 mg. of sulfamethoxypyridazine as the N'-acetyl 
derivative. /ndications: Gram-negative and gram-positive infec- 
tions such as urinary tract, respiratory, and soft-tissue infections 
and bacillary dysenteries. Dosage: Orally once a day until 
asymptomatic for 48 to 72 hours. Adults:~1 Gm. initially, fol- 
lowed by 0.5 Gm. daily thereafter or 1 Gm. every other day. In 
severe infections, not to exceed 2 Gm. the first day, then 0.5 
to 1.5 Gm. daily according to weight of patient and severity of 


and for children...Midicel Acetyl Suspension (N' acetyl sulfamethoxypy- 
ridazine, Parke-Davis) - delicious butterscotch flavor only one dose aday 


infection. Children: mg. per day then 15 
per Kg. daily. In severe infections, up to 50 mg. per Kg. initially, 
then 25 mg, per Kg. daily. Total dose in children, however, should 
not ‘exceed lower dosage limits for adults. Precautions; Con- 
tinue daily doses higher than 0.5 Gm. no longer than three to 
five days without checking for blood levels above therapeutic 
range. Maintain adequate fluid intake during therapy and for 
48 to 72 hours afterward. Until further definitive information is 
available, MIDICEL; in common with ali sulfonamides, is contra- 
indicated in the premature and newborn infant. Contraindicated 
in patients with a history of sulfa sensitivity. MIDICEL is not 
recommended for meningococcal infections. Side Effects: 
Anorexia and lassitude may occur as may reactions such as drug 
fever, rash, and headache, all of which are indications for dis- 
continuing the drug. Leukopenia has been reported. Periodic 
blood counts are advised. Patients with impaired renal function 
should be followed closely since excessive accumulation may 
occur. AVAILABLE: Quarter-scored tablets of 0.5 Gm., bottles of 
24, 100, and 1,000. 


(sulfamethoxypyridazine, Parke-Davis) 
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PARKE-DAVIS 


PARKE, DAVIS & COMPANY, Detroit 32, Michigan 
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Ann Woodward 
Director 


“The 
Thinker” 
Takes 
Action 


“YES, I’ve been thinking about getting another physician to 
come in and take over part of the work, but my immediate 
schedule is so pressing I don’t have time to do anything 
about it.” 


The dilemma so described by an internist friend at a recent 
Southern convention is unfortunately a common one. 


Happily, there IS a way out for doctors in this dilemma, as 
our friend of the Southern convention now recognizes, to his 
expressed satisfaction. . . . 


Of course, the Woodward Bureau cannot find the answer te 
every personnel need in every clinic, hospital or physician’s 
office. But this we can assure you: As soon as you take the 
easy, uncomplicated action named below, you will have elim- 
inated at least two-thirds of the effort you faced searching for 
the right physician sixgle-handed! Write, wire or phone 


OUR 64TH YEAR 


OODWARD 
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YOUR ATTENTION 


To the advertising pages of this 
journal is recommended by the 
Advertising Committee. This 
committee controls the ac- 
ceptance of promotional ma- 
terial in the Annals of Internal 
Medicine in the interest of its 
readers. The committee ac- 
cepts advertisements only of 
worthy products or competent 
services offered by reputable 
firms. It refuses all that is 
irrelevant to the practice of in- 
ternal medicine. 


The Annals reader who exam- 
ines the informative and at- 
tractive advertisements in each 
issue takes one more step in 
keeping abreast of newer de- 
velopments in clinical medi- 
cine. 


ARTHRITIC 
DISORDERS 


RESPONSIVE TO 
TRIAMCINOLONE 


“In all but two of the [17] patients the arthritis was 
better controlled by triamcinolone [Kenacort] therapy 
than any previous treatment with either steroids or 
other measures.’’* 


m enhanced anti-inflammatory, antirheumatic, antial- 
lergic effects m far less gastrointestinal distress m may 
be of value when other corticoids have failed m virtually 
no mood changes, edema, sodium or water retention, or 
secondary hypertension 

Supply: Scored tablets of 1 mg., 2 ng and 4 mg. Syrup, 
120 cc. bottles, each 5 cc. teaspoonful containing 5.1 mg. 
triamcinolone diacetate providing 4 mg. triamcinolone. 
*Hollander, J. L.; Brown, E. M., Jr.; Jessar, R. A.; Udell, L.; 
Cooperband, S.; and Smukler, N. M.: Arth, & Rheum, 2:513 
(Dec.) 1959. 


For full information, see your Squibb Product Reference 
or Product Brief. *KENACORT’® 18 A SQUIBB TRADEMARK, 


Kenacort :...:. 


SQUIBB 


Squibb Quality—the Priceless Ingredient 


fe 
te 
40% “4 
1 
H :MEDICAL PERSONNEL BUREAU 
Founders of the counseling to” 
with AListiriction ever a contury. 
ae 


Vol. 55, No. 2 


antispasmodic 
-sedative 
-digestant 


This old gentleman is fictitious but his problem 
is not. In fact, the label he aptly tags his symp- 
toms with might even suit one or two of your pa- 
tients. If they are tense or mildly anxious, and you 
find a functional or ill-defined gastrointestinal 
spasm and an inadequate supply of digestive en- 
zymes, that is “nervous indigestion.” For these 
conditions, Donnazyme offers specific medication 
which relieves GI spasm, calms the emotions, and 
supplements deficient digestive enzymes. Two 
tablets t.i.d. (after meals), or as needed. 


ANNALS OF INTERNAL MEDICINE 


Donnazyme 


Each specially constructed tablet contains the 
equivalent of one-half Donnatal® tablet plus diges- 
tive enzymes. In the gastric-soluble outer layer: 
hyoscyamine sulfate, 0.0518 mg.; atropine sulfate, 
0.0097 mg.; hyoscine hydrobromide, 0.0033 mg.; 
phenobarbital (% gr.), 8.1 mg.; and pepsin, NF, 
150 mg. In the enteric-coated core: pancreatin, 
NF, 300 mg.; and bile salts, 150 mg. 


A. H. Robins Company, Inc. 
RICHMOND 20, VIRGINIA 
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You see an improvement 
within a few days. Thanks 
to your prompt treatment 
and the smooth action of 
Deprol, his depression is re- 
lieved and his anxiety and 
tension calmed—often in a 
few days. He eats well, 
sleeps well and soon returns 
to his normal activities. 


| 


calms anxiety! 


For cardiovascular and G.I. patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood — no “seesaw” effect Acts swiftly — the patient often feels 
of amphetamine -barbiturates and ener- better, sleeps better, within a few days. 
gizers. While amphetamines and energizers may Unlike the delayed action of most other antide- 
stimulate the patient — they often aggravate pressant drugs, which may take two to six weeks 
anxiety and tension. to bring results, Deprol relieves the patient quickly 

—often within a few days. Thus, the expense to the 
And although amphetamine-barbiturate combina- patient of long-term drug therapy can be avoided. 


tions may counteract excessive stimulation — they 

often deepen depression. Acts safely — no danger of liver damage. 
Deprol does not produce liver damage, hypoten- 

In contrast to such “‘seesaw”’ effects, Deprol’s sion, psychotic reactions or changes in sexual 

smooth, balanced action lifts depression as it calms function—frequently reported with other anti- 

anxiety — both at the same time. depressant drugs. 


Bibliography (13 clinical studies, 858 patients): 1. Alexander, L. (35 patients): Chemotherapy 
of depression — Use of meprobamate combined with benactyzine (2-diethylaminoethy! benzilate) hydrochlo- 
ride. J.A.M.A. 166:1019, March 1, 1958. 2. Bateman, J. C. and Carlton, H. N. (50 patients): Meprobamate 
and benactyzine hydrochloride (Depro!) as adjunctive therapy for patients with advanced cancer. Antibiotic 
Med. & Clin. Therapy 6:648, Nov. 1959. 3. Beerman, H. M. (44 patients): The treatment of depression with 
meprobamate and benactyzine hydrochloride. Western Med. 1:10, March 1960. 4. Bell, J. L., Tauber, H., 
Santy, A. and Pulito, F. (77 patients): Treatment of depressive states in office practice. Dis. Nerv. System 
20:263, June 1959. 5. Breitner, C. (31 patients): On mental depressions. Dis. Nerv. System 20:142, (Section 
Two), May 1959. 6. Gordon, P. E. (50 patients): Deprol in the treatment of depression. Dis. Nerv. System 
21:215, April 1960. 7. Landman, M. E. (50 patients): Clinical trial of a new antidepressive agent. J. M. Soc. 
New Jersey. In press, 1960. 8. McClure, C. W., Papas, P. N., Speare, G. S., Palmer, E., Slattery, J. J., 
Konefal, S. H., Henken, B. $., Wood, C. A. and Ceresia, G. B. (128 patients): Treatment of depression — New 
technics and therapy. Am. Pract. & Digest Treat. 10:1525, Sept. 1959. 9. Pennington, V. M. (135 patients): 
Meprobamate-benactyzine (Deprol) in the treatment of chronic brain syndrome, schizophrenia and senility. 
J. Am. Geriatrics Soc. 7:656, Aug. 1959. 10. Rickels, K. and Ewing, J. H. (35 patients): Deprol in depressive 
conditions. Dis. Nerv. System 20:364, (Section One), Aug. 1959. 11. Ruchwarger, A. (87 patients): Use of 
Deprol (meprobamate combined with benactyzine hydrochloride) in the office treatment of depression. 
M. Ann. District of Columbia 28:438, Aug. 1959. 12. Settel, E. (52 patients): Treatment of depression in the 
elderly with a meprobamate-benactyzine hydrochloride combination. Antibiotic Med. & Clin. Therapy 7:28, 
Jan. 1960. 13. Splitter, S. R. (84 patients): Treatment of the anxious patient in general practice. J. Clin. & 
Exper. Psychopath. In press, April-June 1960. 


Dosage: Usual starting dose is 1 tablet q.i.d. When 


A Ae 
DD 2 rol necessary, this dose may be gradually increased up to 
3 tablets q.i.d. 


Composition: 1 mg. 2-diethylaminoethyl benzilate hydro- 
chloride (benactyzine HCl) and 400 mg. meprobamate. 
Supplied: Bottles of 50 light-pink, scored tablets. Write 
for literature and samples. 


Ww) WALLACE LABORATORIES /Cranbury, N. J. 
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SPECIAL ANNOUNCEMENT 


PAPERS FOR FORTY-THIRD ANNUAL SESSION 


April 9-13, 1962, Philadelphia 


The Committee on Program Desires Original Contributions Concerning : 


1. CLINICAL INVESTIGATION 


2. BASIC MEDICAL SCIENCES as related to 
Internal Medicine 


3. CLINICAL STUDIES AND OBSERVATIONS 


Please submit titles, authors’ names, academic appointments and abstracts 
approximately 250 words in length. Please send original and five copies 
for consideration by the Committee on Program to: 


THE AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street, Philadelphia 4, Pennsylvania 


By October 15, 1961 


Please Mention this Journal when writing to Advertisers 
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Incoronary Use 
shock evophed 
time is irst 

to be sure 


Most dependable 


vasopressor available! 
Elevates blood pressure 

when others fail? 

Increases coronary blood flow 
as much as 500 per cent 

Safer because it is 
controllable at all times* 
Doubles the survival rate 

in coronary shock? 


New, simple protection 


against possible skin damage’ 
The routine addition of 5 or 

10 milligrams of Regitine® 
(phentolamine) directly to the 
liter flask containing Levophed 
has been shown to prevent 

the development of skin 
necrosis if extravasation occurs.” 
With Levophed-Regitine 
mixtures skin slough did not 
result in any of 33 extrav- 
asations observed.” Regitine 

did not affect the pressor 

action of Levophed when 
administered as prescribed. 


Lifesaving 


Levophed 


Bitartrate 


Brand of levartereno! bitartrate 

References: 1. Heller, E. M.: 

Canad. M.A.J. 82:917, April 30, 1960. 
2. Zucker, Gary; Eisinger, R. P.; 
Floch, M. H., and Singer, M. M.: 
Circulation 22 :935, Nov., 1960. 

3. Williams, J. H., and Corday, Eliot: 
Dis. Chest 35:561, May, 1959. 

4. Corday, Eliot, and others: Ann. 
Int. Med. 50:535, March, 1959. 

5. Miller, A. J., and Moser, E. A.: 
J.A.M.A. 169:2000, April 25, 1959. 


(|, LABORATORIES 
New York 18, N. Y. 


Levophed (brand of levarterenol), 
trademark reg. U.S. Pat. O 
Regitine, trad k Ciba Ph 
Products Inc, 
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To lift depression 


Marplan covers the broad range of depressive states, including seemingly mild but pro- 
gressively deteriorating conditions, many “masked” depressions, suicidal ideation, as 
well as depressions necessitating hospitalization. It increases accessibility of the with- 
drawn or regressed individual, improving rapport between physician and patient. 

Where prior therapy has failed, Marplan often produces dramatic results. Prompt social 
recovery, €.g., was achieved with Marplan in a “severe, chronic, obsessive-compulsive 
neurotic illness” of 20 years’ duration, disabling the patient for 12 years; previous treat- 
ment had included tranquilizers and ECT.® 


A single agent, with two distinct primary 
effects, for two important clinical indications 


a happy balance of potency/safety 


To control pain in “difficult” cases of angina pectoris 


Marplan prevents anginal pain,'-3 increases exercise tolerance?-4.5 and reduces nitro- 
glycerin requirements.2-3 It is designed for use on a continuous schedule by patients with 
moderately severe to intractable angina pectoris. 

Marplan improves the mental climate: Not only could anginal patients placed on Marplan 
“|. do more than formerly . . .”4 but they also felt better, were more alert, more cheer- 
ful.2.4 The loss of pain as a warning signal against undue exertion may be balanced by 
close patient supervision, strict guidance, and by maintaining all restrictions of activity 
in force prior to Marplan therapy. 


Marplan has been shown to be considerably more potent than certain other amine oxidase 
regulators. One might expect such potency to be associated clinically with increased side 
effects. Actually, Marplan strikes a happy balance of potency and safety, exhibiting a 
marked decrease in certain of the hydrazine side reactions; there have been no reports of 
hepatitis attributable to Marplan. Nevertheless, all precautions set forth in the product 
literature should be strictly observed. 


Consult literature and dosage instructions, available on request, before prescribing. 


Selected bibliography from 38 published papers: 1. W. Hollander and R. W. Wilkins, in J. H. Moyer, Ed., Hypertension, Philadel- 
phia, W. B. Saunders Co,, 1959, p. 399. 2. R. W. Oblath, paper read at American Therapeutic Society, 60th Annual Meeting, Atlantic 
City, N. J., June 6, 1959. 3. N. Bloom, Virginia M. Month., 87:23, 1960. 4. G. C. Griffith, Clin. Med., 6:1555, 1959. S. G. C. Griffith, 
Dis. Nerv. System, 21:(Suppl.), 101, 1960. 6. L. Alexander and S. R. Lipsett, Dis. Nerv. System, 20:(Suppl.),.26, 1959. 
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MARPLAN® = 1-benzy!-2-(5-methyi-3-i 
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Division of Hoffmann-La Roche Inc. 
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N EW to aid relief of all 3— 
: tension 


stasis 


in G.I. disturbances 


DECHOLIN-BB 


(Hydrocholeretic Antispasmodic Sedative, Ames) 
DECHOLIN-BB combines three components whose predictable effect and complementary 
action are well established. DecHotin-BB is indicated as an adjunct in the management 
of chronic constipation, nervous indigestion, indigestion of pregnancy, and irritable 
colon with constipation associated with emotional tension, smooth-muscle spasm and 
biliary / intestinal stasis. 


stasis 


tension 


Sedation with butabarbital 
helps relieve the emotional ten- 
sion and anxiety-induced nerv- 
ous hyperactivity which is a 
basic cause of functional G.I. 
disturbances, 


Each Decuo.in-BB tablet contains: butabarbital sodium, 15 mg. (1% gr.); DecHotin® (dehydrocholic 
acid, Ames), 250 mg. (334 gr.); belladonna extract (total alkaloids, 0.125 mg.), 10 mg. (1% gr.). 


Average adult dose: 1 or, if necessary, 2 tablets three times daily. Contraindications: Biliary tract 


spasm 


Spasmolysis with belladonna 
suppresses G.I. hypersecretion 
and smooth-muscle hyperactiv- 
ity, relaxes G.I. and biliary 
sphincteric spasm, and helps 
insure unimpeded bile flow. 


Hydrocholeresis with DecHoLin® 
improves biliary function and 
intestinal motility,and hydrates 
bowel contents, by markedly in- 
creasing volume and water con- 
tent of bile. 


AMES 


COMPANY, INC 
Elkhort indiana 
Toronto Cando 


obstruction, acute hepatitis and glaucoma. Precautions: Patients receiving DecHo.in-BB should 
be examined periodically for increased intraocular pressure or signs of barbiturate habituation 
or addiction during long-term use. Drivers should be cautioned against possible risk of drowsiness. 


Available: DecHotin-BB, bottles of 100. 
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the first complete 
physiologic regulator of 
female cyclic function 


(BRAND OF NORETHYNOOREL WITH ETHYNYLESTRADY syu etmer) 


The basic action 

ENnovip closely mimics the balanced proges- 
tational-estrogenic action of the functioning 
corpus luteum. This action is readily under- 
stood by a simple comparison. In effect, ENovip 
induces a physiologic state which simulates 
early pregnancy—except that there is no pla- 
centa or fetus. Thus, as in pregnancy, the pro- 
duction or release of pituitary gonadotropin 
is inhibited and ovulation suspended; a pseu- 
dodecidual endometrium (“pseudo” because 
neither placenta nor fetus is present) is induced 
and maintained. Further, during ENovip ther- 
apy, certain symptoms typical of normal preg- 
nancy may be noted in some patients, such as 
nausea—which is usually mild and disappears 
spontaneously within a few days—breast en- 
gorgement, some degree of fluid retention, and 
often a marked sense of well-being. There is 
no androgenicity. ENovip is as safe as the 
normal state of pregnancy. 

The basic applications 

1. Correction of menstrual dysfunction. 
Cyclic therapy with Enovip controls dysfunc- 
tional uterine bleeding (menorrhagia, metror- 
rhagia) and often establishes a normal men- 
strual cycle in amenorrhea. 

2. Ovulation suppression (to suspend 
fertility), For this purpose ENovip is admin- 
istered cyclically, beginning on day 5 through 
day 24 (20 daily doses). The ovary remains 


... unfettered 
From the beginning, woman has been a vassal to the temporal demands—and frequently the 
8 8 I ) 

aberrations—of the cyclic mechanism of her reproductive system. Now, to a degree heretofore 
unknown, she is permitted normalization, enhancement, or suspension of cyclic function and 
procreative potential. This new physiologic control is symbolized in an illustration borrowed 
rom ancient Gree 1ology—An eda er chain 

f t Greek mythology—Andromeda freed from her chains. 


in a state of physiologic rest and there is no 
impairment of subsequent fertility. Continuous 
administration for more than two years is not 
recommended. 

3. Postponement of the menses for rea- 
sons of health (impending hospitalization for 
surgery, during treatment of Bartholin’s gland 
cysts, acute urethritis, rectal abscess, trichomo- 
nal or monilial vaginitis), travel, forthcoming 
marriage, or pressing business or professional 
engagements. For this purpose ENovip may be 
started at any time in the cycle up to one week 
before expected menstruation. Upon discontin- 
uation, normal cyclic bleeding occurs in three 
to five days. 

4. Threatened abortion, Continuous 
ENOvip treatment provides balanced hormonal 
support for the endometrium in threatened or 
habitual abortion. 

Endocrine infertility. ENovip has been 
used successfully in cyclic therapy of endocrine 
infertility, promoting subsequent pregnancy 
through a probable “rebound” phenomenon. 
6. Endometriosis. Continuous therapy with 
ENoviD corrects endometriosis by producing a 
pseudodecidual reaction with subsequent ab- 
sorption of aberrant endometrial tissue. 

The basic dosage 

Basic dosage of Enovip is 5 mg daily in 
cyclic therapy, beginning on day 5 through 
day 24 (20 daily doses). Higher doses may 
be used with complete safety to prevent or con- 
trol occasional “spotting” or breakthrough 
bleeding during ENovip therapy, or for rapid 
effect in emergency treatment of dysfunctional 
bleeding and threatened abortion. ENovip is 
available in tablets of 5 mg. and 10 mg. Litera- 
ture and references, covering over five years of 
intensive clinical study, available on request. 
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When the 
stomach 


has a 
nervous 


patient! 


Fe." 


BUTIBEL 


antispasmodic/sedative 


relaxes the tense patient and his jittery stomach... 
without the sedative ‘“‘build-up’’ many patients ex- 
perience with phenobarbital preparations. 


combines the ‘‘time- 
matched’’ components— 
BUTISOL soDIUM”® butabarbi- 
tal sodium 15 mg. and extract 
of belladonna 15 mg.—each 
having approximately 5 hours’ 


duration of effect. Thus, with 
Butibel there is no overlapping 
sedation, no antispasmodic gap 
—t.i.d. dosage keeps the patient 
comfortable without inducing 
sluggishness. 


Available as: BUTIBEL Tablets ¢ Elixir « Prestabs® Butibel R-A 


(Repeat Action Tablets) 


McNEIL LABORATORIES, INC., Fort Washington, Pa. 
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relaxes the tense, anxious patient 


Now Wyeth announces a new, continuous release dosage 
form of meprobamate—EQuANIL L-A Capsules. An easy- 
aa to-follow b.i.d. dosage regimen provides your patients 
a with uninterrupted drug action for prolonged periods. 


EQUANIL is a preferred agent for treating anxiety and 
tension: predictable in action, well tolerated. 


Indicated for your patients displaying mild to moderate 
emotional and physical problems, which are expressed as: 


e simple anxiety 
e a symptom complex accompanying medical disorders 
and surgical procedures 


e muscle spasm, as in musculoskeletal disorders such as 
rheumatic conditions 


No ataxia, extrapyramidal symptoms, undue sedation, or 
significant effect upon mental or physical performance. 


SY 
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NEW 


convenient, 
long-acting dosage form 


CAPSULES 


Detailed Information on 


EQUANIL’ and EQUANIL’ L-A 


Meprobamate, Wyeth 


EQuani_ has been proved effective as a skeletal muscle relaxant and 
in the management of anxiety and tension occurring either alone or 
as an accompanying symptom complex to medical disorders. 
Although not a hypnotic, Equani fosters normal sleep through 
both its antianxiety and muscle-relaxant properties. 


EqQuani_ is beneficial in relieving anxiety and emotional! stress in 

the psychosomatic disorders—al , dermatoses, cardiovascular 

ns disease, gastrointestinal disorders, and tension 
ache. 


Directions: Initial and usual adult dose of EQUANIL is 400 mg., given 
3 or 4 times daily. This will usually be sufficient in the management 
of simple anxiety and tension or, adjunctively, in anxiety and 
tension complicating medical disorders and surgical procedures. 
Doses above 2400 mg. daily are not recommended, even though 
higher doses have been used by some investigators. Elderly patients 
usually tolerate EQuANIL well. 


In children 3 years of age and older, the initial dosage is 100 to 
200 mg. 2 or 3 times a day. Dosage may be increased as necessary, 
daily dosage of 2.4 Gm. being well tolerated by older children. 
Infants with cerebral palsy have been given EQuANIL from 3 months 
of age in daily doses of 125 to 400 mg. 


NEW EQUANIL L-A 


Equanit L-A capsules, 400 mg., may be given 
twice daily where prolonged effects are required 
and ease of administration is desirable. The 
average adult daily dose is 1 capsule twice a 
day although a dosage range up to two cap- 
sules twice a day may be required by certain 
patients. 

: Careful supervision of dose and amount prescribed is 
advised, especially for patients with a known propensity for taking 
excessive quantities of drugs. Excessive and prolonged use in 
susceptible persons (alcoholics, former addicts, and other severe 
psychoneurotics) has been reported to result in dependence on the 
drug. Where excessive dosage has been continued for weeks or 
months, dosage should be reduced gradually rather than abruptly, 
since withdrawal of a “crutch” may precipitate withdrawal reactions 
of greater proportions than those for which the drug was originally 
prescribed. Abrupt discontinuance of doses in excess of the recom- 
mended dose has occasionally resulted in epileptiform seizures. 


Special care should be taken to warn patients taking meprobamate 
that their tolerance to alcohol may be lowered with resultant slowing 
of reaction time and impairment of judgment and coordination. 


Precautions: Serious side effects have rarely been encountered follow- 
ing the administration of Equanit. Drowsiness may occur, par- 
ticularly early in the course of Equanit therapy, but, as a rule, 
disappears as therapy is continued. Should drowsiness persist, it 
can usually be controlled by decreasing the dose; occasionally it 
may be desirable to administer Central stimulants such as ampheta- 
mine or mephentermine sulfate (WyamINE® Sulfate, Wyeth), con- 
comitantly with EQuANIL. 


The only serious side effects reported to attend use of meprobamate 
are rarely encountered allergic reactions. Such response is developed, 
as arule, in patients who have had only | to 4 doses of meprobamate 
and have not had previous contact with the drug. Previous history 
of allergy does not appear to be related to the incidence of reactions. 


Mild reactions are characterized by an itchy urticarial or erythema- 
tous, maculopapular rash, which may be generalized or confined to 
the groins. Acute nonthrombocytopenic purpura with cutaneous 
petechiae, ecchymoses, peripheral edema and fever have also 
been reported. 


More severe cases, observed only very rarely, may also have fever, 
fainting spells, angioneurotic edema and bronchial spasms. Treat- 
ment consists of the administration of epinephrine, antihistamine 
and, possibly, hydrocortisone. Equanit should be stopped and 
reinstitution of therapy should not be attempted. 


For further information on prescribing and administering EQUANIL 
and ANIL L-A, see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 
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coronary 


insufficie 


ncy 


Metamine’ 


(trotnitrate phosphate, Leeming. 10 mg. 


Sustained 


y 
dilate the 


coronaries / 


In pharmacologic studies 
at Pasteur Institute and 
McGill University, the 
vasodilator activity of 
troinitrate phosphate 
(MeTAmine) was found to 
be equal or superior to 
that of nitroglycerin, and 
of much longer duration.’” 


In coronary insufficiency, 
one Metamine SusTAINeD 
tablet q. 12 h. markedly 
reduces the number and 
severity of anginal attacks 
and increases exercise 
tolerance, with virtual 
freedom from nitrate 
side effects and less 
danger of a forgotten 
dose.** Bottles of 50 and 
500 tablets. 


New York 17, N. Y. 


1, Bovet, D., and Nitti-Bovet, F.: Arch 
internat. de pharmacodyn. et therap. 
83:367, 1946. 2. Melville, K.I., and Lu, 
F.C.: Canad. MAJ. 65:11, 1951. 3. 
Fuller, H.L. and Kassel, L.E.: Antibiotic 
Med. & Clin. Therapy 3:322, 1956. 4. 
Eisfelder, H.W. et al.: J. Am. Geriatrics 
Soc. 8:62, 1960. 


1 tablet all day 


1 tablet all night 


io better on Dianabol 


"Mrs. K. S., 73, complained of severe pain in lower back. Diagnosis: a 
arthritis and osteoporosis. Steroids and analgesics gave only mod rail , 
relief. Gradual weight loss continued. Dianabol, 10 mg./day, started. “Withi 
a week symptomatic improvement had begun.” Patient gained strength, 
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Why arthritic patients 


1. In arthritis, 
Dianabol improves general 
physical condition 


Arthritis, like other chronic illnesses, plunges 
the body into a catabolic state. Protein stores 
are depleted; appetite wanes; weight drops; 
strength and vigor decline. By aiding the dep- 
osition, synthesis and utilization of protein, 
and by conserving calcium, Dianabol pro- 
motes lean weight gain, increases strength and 
vitality, and strengthens bone structure in pa- 
tients with a wide range of chronic diseases. 
Recent studies show that adjunctive use of 
Dianabol may be particularly valuable in pa- 
tients with arthritis to improve over-all clini- 
cal status. Kuzell and Naugler,' for example, 
report that arthritic patients on Dianabol 
“generally have experienced an increase in 
appetite, weight, strength and endurance.” 
Kuzell and Naugler note further: “Unlike 
some other testosterone derivatives, the use 
of this compound [Dianabol] is not followed 
by virilizing phenomena. Fluid retention has 
been no problem.” 


2. In arthritis, 
Dianabol helps restore 
a sense of well-being 


Plagued by pain and reduced mobility, ar- 
thritics often lose hope and become depressed. 
The marked improvement in general health 
usually associated with therapy with Dianabol 
may have a favorable effect in these patients, 
as it has in so many chronically ill individuals. 
As physical status improves, hope is revived 
and a sense of well-being restored. Comment- 
ing on the use of Dianabol in a group of debil- 
itated, cachectic patients, Gingrich? states: 
“The majority of patients experienced in- 
crease in appetite and a feeling of well-being.” 


feel much better on Dianabol 


3. In arthritis, 
Dianabol augments the 
beneficial effects of 
salicylates, corticosteroids, etc. 


Several investigators'+4 have observed im- 
proved therapeutic response after the addition 
of Dianabol to antiarthritis regimens. Kuzell 
and Naugler! state: “In generalized osteo- 
arthritis, symptoms have been less bother- 
some, and in ankylosing spondylitis gain in 
weight and strength has followed the use of 
Dianabol.” Clark,? reporting on 12 hospi- 
talized patients with rheumatoid arthritis be- 
ing given moderate to large doses of 
corticosteroids with evidence of steroid intox- 
ication, noted that the addition of Dianabol 
promptly decreased joint symptoms but in- 
creased steroid intoxication. However, with 
Dianabol it was possible to reduce corticoster- 
oid dosage considerably, while maintaining 
and even furthering clinical improvement. In 
15 ambulatory patients on small maintenance 
doses of corticosteroids, the addition of 
Dianabol resulted in further clinical improve- 
ment which was continued even when corti- 
costeroid dosage was reduced in some cases.34 


4. In arthritis, 
Dianabol counteracts 
the catabolic effects 
of corticosteroids 


Prolonged use of corticosteroids may result in 
excessive breakdown of protein in all tissues, 
including bone,’ as well as undue phosphorus 
and calcium loss.® If protein destruction is 
allowed to go unchecked, it may lead to oste- 
oporosis—a condition that has occurred with 
increasing frequency in patients receiving cor- 
ticosteroids for extended periods.’ 

Tillis> asserts that it is “imperative” to restore 
the protein bone matrix in such patients 
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through the use of an anabolic agent. He stud- 
ied the specific anabolic benefits of Dianabol 
in 50 patients with osteoporosis (34 postmen- 
opausal and 16 corticosteroid-induced), most 
of whom also had rheumatoid arthritis. 
Dianabol relieved bone pain, increased 
strength and vigor, and induced a sense of 
well-being in 41 (82 per cent) of these pa- 
tients. Edema, observed in 8 patients, was 
cleared in 4 by reduction of dosage; the re- 
maining 4 responded promptly to hydrochlor- 
othiazide. Gastric distress was noted in 2 
patients, slight hoarseness in 1 woman, and 
facial acne in 1 woman. Other investigators*? 
have shown that addition of Dianabol to the 
regimens of patients receiving corticosteroids 
improved nitrogen and potassium metabolism 
and reduced phosphorus and calcium losses. 
Reporting on 10 patients taking cortico- 
steroids, most of whom had corticosteroid- 
induced osteoporosis and/or myopathy, 
Abbott? states: “In the patients who showed 
a markedly negative nitrogen balance the 
administration of 10 mg. of Dianabol per day 
greatly reduced the protein deficit. In others 
who were eating well and taking smaller 
amounts of corticosteroids a positive nitro- 
gen balance resulted which increased with 
Dianabol.” Abbott notes that creatinuria, 
which occurred on corticosteroids alone, was 
increased by Dianabol, as it is by methyl- 
testosterone and the newer oral methyl- or 
ethyl-testosterone derivatives. However, he 
observes that the “significance of this creatin- 
uria is not known and no ill effects have been 
ascribed to this change.” While the finding 
of elevated serum aldolase levels raised the 
theoretical possibility of potentially deleteri- 
ous effects, Vignos et al® and Abbott? noted 
no androgenic or myopathic effects and no 
liver disorders in patients who took Dianabol 
and corticosteroids for up to 8 months. Kuzell 


REFERENCES: 1. Kuzell, W. C., and Naugler, W. E.: Paper 
presented at the Annual Meeting of the American Rheuma- 
tism Association, Hollywood-By-The-Sea, Florida, June 9-11, 
1960. 2. Gingrich, G. W.: Clinical report to CIBA. 
3. Clark, G. M.: Paper presented at the Seventh Interim 
Session of the American Rheumatism Association, Dallas, 
Texas, Dec. 10, 1960. 4. Clark, G. M., Kaplan, S., Goobar, J., 
and Mills, D.: Arthritis and Rheumatism 4:106 (Feb.) 1961. 
5. Tillis, H. H.: Clin. Med. 8:274 (Feb.) 1961. 6. Lockie, 
L. M.: J.A.M.A. 170:1063 (June 27) 1959. 7. Boland, E. W.: 
J.A.M.A, 150:1281 (Nov. 29) 1952. 8. Vignos, P J., Jr., 
Abbott, W. E., Post, R. S., and Levy, S.: J. Lab. & Clin. 
Med. 56:954 (Dec.) 1960. 9. Abbott, W. E.: Research report 
to CIBA, 10. Misurale, FR: Minerva med. 51:996 (March 21) 
1960. 
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and Naugler' state it is their impression that 
Dianabol has checked weight loss following 
prolonged administration of triamcinolone in 
patients with rheumatoid arthritis. They add 
that, with Dianabol, protein patterns have 
migrated toward normal profiles, purpura 
consequent to corticosteroid administration 
has been lessened, and the erythrocyte sedi- 
mentation rate has been diminished. 


advantages of 
Dianabol over other 
anabolic agents as an 
adjunct in the 
treatment of arthritis 


a Dianabol has an exceptionally favorable 
anabolic/androgenic ratio. The anabolic ef- 
fects of Dianabol occur at dosages which 
generally preclude androgenic side reactions. 
In this respect, Dianabol has proved superior 
to 12 other anabolic compounds.'® Laboratory 
evidence also indicates that Dianabol has no 
estrogenic, progestational, or corticoid-like 
activity which might be clinically detrimental. 
s Dianabol is economical. Low in cost, 
Dianabol is especially suitable for arthritic pa- 
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Efficacy of Colchicine Prophylaxis in Gout 


Prevention of Recurrent Gouty Arthritis Over a Mean Period of Five 


VER THE CENTURIES AND INTO THE PRES- 
QO ENT ERA, innumerable regimens have 
been proposed for prevention of recurrence 
of acute attacks in the intercritical period 
of gout. These alleged preventives include 
an extraordinary assortment of diets, drugs, 
lotions, and waters, to say nothing of 
bizarre manipulations (such as acupunc- 
ture) apparently derived from ancient ritu- 
alistic practices. Each proposal in turn has 
had its coterie of claimants but none has 
stood the test of time except, perhaps, for 
the qualified success of dietary restriction 
of purines, proteins, and fats. 

Curiously enough, until comparatively 
recently there has been only occasional pass- 
ing reference in the literature to what 
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Years in 208 Gouty Subjects 


Ts’A1 FAN YU, M.D. and ALEXANDER B. GUTMAN, M.D., F.A.C.P. 
New York, N. Y. 


would appear a priori to be the most likely 
form of prophylaxis, the regular use of 
small (suppressive) doses of colchicum, the 
specific for acute gouty arthritis; in the 
manner, for example, in which mainte- 
nance digitalis, diuretic, and antimicrobial 
preparations have been so long employed. 
In fact, it was not until 1936, when Cohen 
(1, 2) reported “highly successful” results, 
that colchicine prophylaxis may properly 
be said to have begun. Even then, Cohen 
recommended an interrupted dosage sched- 
ule (patterned after the programs for 
cinchophen and salicylate then in vogue in 
an attempt to avoid toxic reactions), of 0.5 
mg colchicine three times daily for one 
week in every four, in conjunction with a 
continued low purine diet (1, 2). As experi- 
ence accumulated and anxiety as to colchi- 
cine toxicity in prophylactic dosage waned, 
more sustained and more effective schedules 
were introduced. Thus, in 1938 Talbott 
and Coombs (3) advised 1.5 mg colchicine 
daily for two or three days each week as 
interval prophylaxis for patients who suf- 
fered multiple attacks a year, a practice 
“believed to be beneficial” (4). Later came 
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the recommendation of a regular daily 
ration of 0.5 to 2 mg colchicine for those 
whose attacks were frequent enough to 
justify prophylaxis rather than treatment 
of each sporadic seizure as it occurred 
(4-6). 

Endorsements of daily colchicine prophy- 
laxis have appeared (6-8) and the regimen 
is said now to be “popular and practical” 
(9). Nevertheless, some still question the efh- 
cacy and safety of the program (9) which, 
in truth, has been sparsely documented. 
“The value of colchicine as interval treat- 
ment has not yet-been investigated criti- 
cally” (10). The same may be said, inci- 
dentally, of other currently recommended 
prophylactic programs. History amply at- 
tests that the vagaries of gout preclude 
valid appraisal of any prophylactic regimen 
based on relatively small numbers of pa- 
tients observed for periods too short to 
judge long-term preventive (or toxic) 
effects. 

Apparently, the most detailed report on 
colchicine prophylaxis available remains 
that recorded in 1952 (6), relating to 31 
gouty subjects closely observed for not less 
than 18 months to four or more years of 
regular colchicine prophylaxis. In 18 pa- 
tients, previously subject to frequent severe 
attacks, the incidence of recurrence was 
reduced to few if any minor episodes; in 
13 of these the preventive regimen had, in 
fact, restored them to full activities from a 
state of virtual incapacitation. In eight 
gouty subjects the salutary effects of col- 
chicine prophylaxis were incomplete or 
equivocal. In five cases few or no acute 
attacks had occurred while on the prophy- 
laxis regimen but the role of colchicine 
could not be appraised because of the in- 
frequency of prior seizures. 

The present report brings our experience 
with colchicine prophylaxis up to date. As 
in the earlier analysis (6), the efficacy of the 
preventive program is judged largely by 
“vertical” reference, i.e., comparison of the 
pattern of recurrence of acute gouty arthri- 
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tis in the individual patient before and 
after institution of colchicine prophylaxis. 
Obviously, in this context such a standard 
of reference must take into account the 
notoriously capricious incidence of acute 
gouty arthritis. To make such allowance, a 
“longitudinal” analysis also was carried out 
of the frequency and severity of acute gouty 
attacks in our patients before colchicine 
prophylaxis was begun in order to project, 
if possible, the general expectation of 
events in the natural course of the disease 
unaffected by preventive measures. The re- 
sults of this latter analysis will be recorded 
first, to provide a basis for decision as to 
the type and number of our patients suit- 
able for appraisal of colchicine prophylaxis, 
and the minimal period of observation re- 
quired for meaningful judgment. 


‘THE STupY OF COLCHICINE PROPHYLAXIS 


NATURAL HISTORY OF RECURRENT ACUTE 
GOUTY ARTHRITIS UNMODIFIED BY 
COLCHICINE PROPHYLAXIS 


It is impossible to make any reliable pre- 
diction of the date of onset of the first at- 
tack in the hyperuricemic patient suspected 
of having gout, and such patients obviously 
are not appropriate candidates for preven- 
tive colchicine. When the first attack has 
occurred, the duration of the ensuing symp- 
tom-free interval varies widely. Of the 614 
patients in our series who could reliably 
recall the interval between the first and 
second attacks, the second seizure occurred 
within a year in 380 (62%), after one to 
two years in 96 (16%), after two to three 
years in 39 (6%), after three to five years 
in 31 (5%), and not for periods up to ten 
or more years in 22 (4%). There were 46 
patients (7%) who had not yet, over a pe- 
riod of observation exceeding ten years in 
one instance, suffered a second attack. It 
would appear from this experience that ap- 
proximately three-fourths of gouty subjects 
may be expected to have a second seizure 
within two years of the first, but that the 
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symptom-free interval in the remaining 
one-fourth of cases is of exceedingly varia- 
ble duration. 

Once two or more acute gouty attacks 
have occurred, continued recurrence at 
more frequently spaced intervals is the rule. 
In 506 of our cases there had been a suffi- 
cient number of recurrences and the history 
obtained seemed to be precise enough to 
discern a pattern of frequency and severity. 
In respect to frequency (Table 1), 238 pa- 
tients (47%) followed the classic course of 
progressive increase in the frequency of at- 
tacks, 173 (34%) told of a relatively con- 
stant number of attacks year after year 
from the time of onset, in 85 (17%) the 
incidence was extremely erratic from year 
to year, and in ten (2%) there was a spon- 
taneous decrease in the number of attacks 
later in the course. In respect to severity of 
attacks (Table 1), as gauged by subjective 
estimates and duration of incapacitation, 
in 284 of the patients (569%) the pattern was 
relatively uniform year after year, in 122 
(24%) there was a generally progressive in- 
crease in disability, in 39 (8%) there was a 
generally progressive decrease in disability 
(for the most part due to prompt therapy), 
and in 61 (12%) the attacks were so varia- 
ble in intensity from year to year as to form 
no regular pattern. 

Needless to say, there are many intrinsic 
sources of error in any such attempt to 
identify patterns of behavior in the natural 
history of recurrent acute gouty attacks 
prior to close follow-up by trained observ- 
ers. One is largely dependent upon the 
patient’s subjective estimates of the fre- 
quency and severity of joint pain, and 
these vary widely in different individuals; 
even if interruption of employment is used 
as a criterion, this too may be greatly influ- 
enced by the socioeconomic status. The pa- 
tient may confuse other causes of joint pain 
with acute gouty arthritis. The spontaneous 
course of the disease may be greatly modi- 
fied by associated diseases, by sporadic in- 
discretions or stresses of the patient, or 
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TABLE 1. Pattern of Recurrence of Acute Gouty 
Arthritis in 506 Patients Before Modification 
by Colchicine Prophylaxis 


Frequency of Severity of 


Attacks Attacks 
No. No. 

Cases % Cases % 

Periodicity rela- 173 34 284 56 
tively constant 

Progressive increase 238 47 122 24 
year after year 

Grossly irregular 85 17 61 12 

Progressive decrease 10 2 39 8 


later in course 


iatrogenically by the unwary physician. 
Added to these and other uncertainties is 
the circumstance that however regular the 
over-all pattern of the incidence and/or 
severity of attacks, there may occur in some 
cases unaccountable spontaneous cycles of 
unusually frequent and severe attacks or, 
contrariwise, prolonged periods of virtually 
complete freedom from acute gouty ar- 
thritis. 


SELECTION OF CASES FOR APPRAISAL OF 
COLCHICINE PROPHYLAXIS 


In view of these various considerations, 
appraisal of the prophylactic efficacy of col- 
chicine, whether given alone or in conjunc- 
tion with uricosuric agents, was limited to 
208 of our patients who met the following 
criteria: 


1. An established pattern, over several 
years, of recurrent acute gouty arthritis, 
either of relatively regular periodicity or 
increasing in frequency and severity from 
year to year. The interval between the first 
attack of acute gouty arthritis and initia- 
tion of regular colchicine prophylaxis in 
these patients was one to five years in 36 
(17%), six to ten years in 60 (29%), 11 to 
15 years in 49 (24%), 16 to 20 years in 40 
(19%), and more than 20 years in 23 (11%). 
In 76 cases the course was designated “‘se- 
vere,” since the patients were markedly in- 
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TABLE 2. Duration of Regular Colchicine Prophylaxis 
in 208 Gouty Subjects 
Years of Prophylaxis Total 
— — - - No. of 
2 3 4 5-78-10 >10 Cases 
Severe cases 21 8 4 24 9 10 76 
Moderately severe 35 20 23 38 16 O - 132 
cases 
Total 56 28 27 62 25 10 208 


capacitated or so handicapped as not to be 
able to hold a steady job because of four 
or more disabling attacks a year. In the 
remaining 132 cases the course was desig- 
nated “moderately severe,” involving inter- 
ruption of work several times a year by one 
or two fulminating and protracted seizures 
and/or multiple minor attacks. Patients 
whose course of overt gout was too brief, 
too mild, or too erratic were excluded from 
analysis. 

2. Colchicine prophylaxis was regularly 
maintained for a minimal period of two 
years. Table 2 indicates the distribution of 
duration of prophylaxis; the mean period 
of observation of results of the regimen was 
5.4 years. 

3. Rapport with the patients was close 
enough to ensure reliable estimation of the 
results of the prophylactic regimen. In most 
instances reported, attacks of acute gouty 
arthritis were confirmed by appropriate ex- 
amination and regular visits were made in 
the interval periods. 

The age distribution of the 208 patients 
at the time of initiation of colchicine pro- 
phylaxis is given in Table 3. There were 
eight women in the group (4%). 

Of the 208 gouty subjects, 95 (46%) had 
demonstrable tophi when prophylaxis was 
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first instituted, and 17 of the remaining 115 
patients began to show evidences of topha- 
ceous deposit during the years of prophy- 
laxis with colchicine alone. Forty-nine 
patients had sufficient tophacecus involve- 
ment of joints to justify the designation of 
chronic gouty arthritis. The protracted 
stiffness and lingering discomfort and pain 
of chronic gouty arthritis could usually be 
distinguished readily from superimposed 
acute gouty arthritis responsive to colchi- 
cine, but this was not always possible. 


THE PROPHYLACTIC PROGRAM EMPLOYED 


The initial colchicine schedule instituted 
was usually | mg (or 1.2 mg) daily and in 
the majority of cases (138, or 66%) this was 
maintained. In subsequent adjustments to 
determine the minimal effective dosage, by 
trial and error, it was often possible to re- 
duce the ration to 0.5 mg per day (52 cases, 
25%) and in four patients 0.5 mg on alter- 
nate days seemed to suffice; on the other 
hand, in 13 cases (6%) 1.5 mg per day were 
ultimately required, and five patients took 
2 mg per day. In cases with a background 
of unusually frequent and severe attacks 
1.5 or 2 mg per day might be prescribed 
initially, but in some instances this could 
be reduced to 1 or even 0.5 mg per day 
maintenance dosage when recurrences were 
satisfactorily controlled. Ordinarily, the 
small amounts of colchicine required for 
daily prophylaxis caused no gastrointestinal 
or other discomforts, but in 4% of cases 
even these quantities were not well toler- 
ated initially, notably in patients with 
intrinsic disturbances of the bowel. By 
starting with extremely small doses and 
gradually building up, or by use of specially 
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prepared colchicine capsules, tolerance suf- 
ficient for prophylaxis could be restored. 

An aspect of the program which doubt- 
less contributed much to its success was the 
instruction to abort incipient attacks by 
immediately taking extra doses of colchi- 
cine, usually to a total of 2 or 3 mg for a 
day or two, which would ordinarily suffice 
and would not elicit undesirable side ef- 
fects; phenylbutazone or oxyphenbutazone 
might be used interchangeably for this pur- 
pose. An extra colchicine tablet or two was 
advised in anticipation of unusua’ dietary 
or other stresses, notably onset of acute 
intercurrent illness requiring hospitaliza- 
tion. Under these circumstances if oral 
administration of prophylactic colchicine 
was inadvisable, intravenous injection was 
substituted, 

In that small number of patients who 
associated recurrence of acute gouty arthri- 
tis with intake of a particular alcoholic 
drink or a specific food, these were of 
course proscribed. In all cases excesses in 
eating and drinking were disallowed and a 
diet low in purines and restricted in pro- 
tein (60 to 80 g per day) and fat was insti- 
tuted. In some instances, particularly in the 
more severe cases, such a diet had to be 
continued in conjunction with colchicine 
prophylaxis for adequate control of recur- 
rent acute gouty arthritis, but substantial 
liberalization of the diet ordinarily was 
possible. The limitations of dietary restric- 
tions as the sole prophylactic measure in 
prevention of recurrent acute gouty arthri- 
tis have been discussed elsewhere (6). 

The use of chlorothiazide and other 
drugs that incite seizures in subjects with 
the gouty trait was suspended if feasible, 
or if not feasible the prophylactic colchi- 
cine dosage was suitably increased. With 
qualifications, we include uricosuric drugs 
in this category. When a patient caught in 
a cycle of frequent and severe attacks was 
taking uricosuric agents, these were discon 
tinued at least until a prolonged period of 
quiescence of acute gouty arthritis had 
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been achieved. It is well established that 
induction of uricosuria does not terminate 
a gouty seizure, indeed may provoke an 
attack in the intercritical period if not 
accompanied by use of colchicine. It is 
our impression that during difhcult peri- 
ods of recurrent gouty arthritis it is not 
advantageous and may indeed be disadvan- 
tageous to continue uricosuric therapy. On 
the other hand, in advanced tophaceous 
gout mobilization of urate deposits by uri- 
cosuric agents not only mitigates the pain 
and other discomforts of chronic gouty ar- 
thritis but conceivably may support colchi- 
cine prophylaxis in prevention of acute 
gouty attacks. 

Of 208 patients, 89 (all tophaceous) were 
given uricosuric agents together with col 
chicine from the start of the prophylactic 
program or shortly thereafter. The intent 
of administration of uricosuric agents was 
to mobilize the uric acid deposits, not ex- 
pressly to influence recurrence of acute 
gouty arthritis. Eighty-seven patients did 
not receive uricosuric drugs at any time 
during the course of prophylaxis. Thirty- 
two patients took colchicine alone for two 
or more years (with results included with 
the 87 just mentioned to make a total of 
119 for purposes of analysis), then urico- 
suric agents were added to the prophy- 
lactic program because of early tophaceous 
deposits present initially or developing 
under observation, or because protracted 
joint stiffness and discomfort were attrib- 
uted to chronic gouty arthritis despite the 
absence of demonstrable tophi. 

The mean duration of colchicine pro- 
phylaxis in those who took colchicine alone 
was six years; in those who took combined 
colchicine and uricosuric agents it was 4.6 
years. 

RESULTS 
CLASSIFICATION OF RESULTS 


In the prior report of 31 gouty subjects 
(6) it was possible to record in some detail 
the results of colchicine prophylaxis for 
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each patient individually. This no longer 
being feasible, it was necessary to adopt 
some simple classification of the responses, 
which were graded as follows: 


1. Excellent: Reduction in frequency 
and severity of acute attacks to virtually 
complete freedom from seizures, or an occa- 
sional episode which could readily be 
aborted, with restoration to full activities 
and no interruption of work because of 
acute gouty arthritis. 

2. Satisfactory: Reduction in frequency 
and severity of atacks to about one moder- 
ately severe or a few minor seizures a year, 
and restoration to full activities without 
interruption of work. 

3. Unsatisfactory: More than one mod- 
erately severe or severe acute attack, or 
multiple minor ones a year, with or with- 
out interruption of work. 


This arbitrary classification is based on 
appraisal of the over-all results attained. 
Thus, in a severely afflicted patient, if at- 
tacks recurred from time to time until, 
with final adjustment of colchicine dosage 
and diet it was ultimately possible to 
achieve freedom from attacks over a period 
of years, this was adjudged to be an excel- 
lent response; 20 patients were in this cate- 
gory. On the other hand, if an initial pro- 
longed excellent response was followed by 
years of recurrent acute gouty arthritis, 
even if referable to interposed physical or 
emotional stresses, drugs for concurrent dis- 
eases or laxity in respect to diet, this was 
adjudged to be an unsatisfactory result; two 
patients were in this category. If the num- 
ber of severe attacks decreased from, say, 
six to three a year but could not be further 
reduced, the response was classified as un- 
satisfactory; most of the patients in the 
unstisfactory group did, in fact, improve 
to some extent, at least in respect to the 
severity of the attacks. 

It should be made clear that the grading 
of responses refers solely to recurrence of 
acute gouty arthritis. For example, if the 
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CLASSIFICATION OF PATIENTS WITH GOUT 


Before and after Colchicine Prophylaxis 


SEVERE 


Ficure |. Effect of colchicine prophylaxis on the 
course of recurrent acute arthritis in 208 gouty 
subjects. For definition of each category see text. 


seizures were completely controlled but 
tophi began to appear while colchicine 
alone was administered, this would never- 
theless be considered for purposes of the 
present analysis to constitute an excellent 
result. Contrariwise, persistence of acute 
attacks in a disabled tophaceous patient 
whose tophi disappeared most gratifyingly 
on a combined colchicine-uricosuric regi- 
men would be regarded as an unsatisfactory 
result. The illustrative cases cited in the 
appendix will serve to clarify some of these 
distinctions. 


RESULTS OF COLCHICINE PROPHYLACTIC 
REGIMEN 


How profoundly the colchicine prophy- 
lactic regimen altered the course of recur- 
rent acute gouty arthritis in these 208 
patients is apparent from Figure |. Before 
institution of prophylaxis the course in 
respect to acute attacks was classified as 
severe in 76 (37%) and moderately severe 
in 132 (63%); in none was it mild or vir- 
tually attack-free, since patients in these 
latter two categories were excluded from 
analysis of the program. After prophylaxis 
was fairly instituted the course was con- 
sidered to be severe in two (1%), moder- 
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A. Colchicine Alone 


Moderately 


EFFICACY OF COLCHICINE PROPHYLAXIS IN GOUT 


TABLE 4. Results of Colchicine Prophylactic Regimen in Respect to Recurrence of Acute Gouty Arthritis. 
A. Colchicine Alone (119 Cases); B. Colchicine and Uricosuric Agents (89 Cases) 
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B. Colchicine and Uricosuric Agents 


Moderately 


Severe Severe All Severe Severe All 
Response Cases Cases Cases Cases Cases Cases 
Excellent 60(80°7) 23(72%) 41(72%) 64(72%) 
Satisfactory 10(23%) 12(1697) 22(18%) 7 (22%) 13(23%) 20(22%) 
Unsatisfactory 5(11%) 3( 4%) 8( 7%) 2( 6%) 3( 5%) 5( 6%) 


ately severe in 24 (11%), mild in 72 (35%) 
and virtually attack-free in 110 (53%). 
Stated differently, in 153 cases (74%) the 
response was considered to be excellent, 
in 42 cases (20%) satisfactory, and in 13 
cases (6%) unsatisfactory, as herein defined. 
Of the 13 failures, most were relatively 
young, with early onset and fulminant 
course of recurrent acute gouty arthritis, 
or the course was complicated by intercur- 
rent disease and other extraneous factors. 

In Table 4 the results in patients taking 
colchicine alone are compared with those 
in patients given colchicine and uricosuric 
agents concurrently. It is apparent that the 
two groups responded very similarly in re- 
spect to recurrence of acute gouty arthritis, 
suggesting that it was the common factor 
colchicine, and not the uricosuric agent, 
that was largely or wholly responsible for 
prevention of the acute attacks. ‘This is 
further indicated by the unaltered favor- 
able course, in respect to recurrent acute 
gouty arthritis, of 32 patients who were 
first controlled with colchicine alone and 
later also received uricosuric agents con- 
comitantly. A substantial proportion of 
these patients had previously been given 
uricosuric agents alone or in conjunction 
with colchicine, without control of their 
acute attacks, and had then been referred 
to us as having intractable acute gouty ar- 
thritis. Conversely, 21 patients with topha- 
ceous gout, who had been treated from the 
first with colchicine and uricosuric agents 
combined, discontinued the uricosuric 


drugs when their tophi disappeared, but 
persisted in taking colchicine without sig- 
nificant change in the control of recurrent 
acute gouty arthritis in any instance. In 
contrast, of 25 patients who had enjoyed 
virtually complete immunity from acute 
attacks for years while taking prophylactic 
colchicine with or without  uricosuric 
agents, and then discontinued their daily 
colchicine ration, 20 again lapsed into re- 
current attacks within weeks or months; 
return to the preventive colchicine regi- 
men restored freedom from attacks. The 
remaining five patients have not had recur- 
rence of acute gouty arthritis over observa- 
tion periods of one to three years. The 
experience in these five patients would sug- 
gest that, once a protracted attack-free 
period has been achieved, it may be pos- 
sible in some cases ultimately to discontinue 
colchicine prophylaxis without penalty. As 
previously indicated, acute attacks occa- 
sionally decrease slowly in frequency and 
intensity, and may vanish spontaneously in 
the natural course of gout. This may occur 
in the face of extensive tophaceous deposits. 


DISCUSSION 


SIDE REACTIONS OF COLCHICINE PROPHYLAXIS 


The physician who employs colchicine 
should be familiar with its toxicology, re- 
cently reviewed (11, 12). Even in ordinary 
therapeutic dosage, severe and indeed fatal 
reactions have been ascribed to the drug 
(11I-13), apart from the customary gastro- 
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intestinal and other unpleasant symptoms 
regularly associated with use of colchicine 
to terminate acute attacks. The paucity 
of such reports and the general experi- 
ence indicate, however, that serious conse- 
quences must be exceedingly rare. In the 
lower dosages employed prophylactically, 
albeit every day for years, there is no indi- 
cation of a cumulative toxic effect, and the 
risk seems to be smaller still. Other than 
the initial hypersensitivity, usually of the 
bowel, already mentioned in 4% of our 
patients, we have seen no untoward reac- 
tions to colchicine prophylaxis: there has 
been no evidence of toxicity of the bone 
marrow, nerves, skin, liver, or kidney. In 
no instance has it been necessary to discon- 
tinue preventive colchicine because of ac- 
quired intolerance to the drug. There has 
been no clear indication of acquired refrac- 
toriness except in the sense that, in the 
event of an acute attack, gastrointestinal 
symptoms may develop with smaller colchi- 
cine doses than previously, ordinarily with- 
out impairment of the therapeutic re- 
sponse; this may simply reflect the presence 
of suppressive blood and tissue colchicine 
levels at the start. 

From time to time the question has been 
raised whether, in view of the cytological 
effects of colchicine, its medicinal use might 
have genetic consequences affecting the 
progeny. Because of the ordinarily delayed 
onset of overt gout and of the institution 
of colchicine prophylaxis (Table 3), this 
question is relevant in only a minority of 
cases. In the present series, a survey made 
of 34 patients who started colchicine pro- 
phylaxis before the age of 40 (at mean age 
35) revealed a total of 79 offspring, of whom 
62 were born in the years before and 17 
during the relatively brief period of colchi- 
cine prophylaxis. This decrease in number 
of children may be ascribed to social fac- 
tors related to increasing parental age, 
among other things, since it is consistent 
with the decline in children of our gouty 
subjects who at corresponding ages were 


Annals of 
Internal Medicine 


not taking colchicine. In any event, the 12 
patients who fathered 17 children after 
initiation of colchicine prophylaxis had 
produced not more but somewhat fewer 
(13) children before medication was begun. 
All 17 children appear to be normal and 
healthy. There is one set of twins in the 
group. 

Our data, then, support the general ex- 
perience that colchicine prophylaxis is rea- 
sonably safe. The risk involved would seem 
to be smaller than that of protracted daily 
use of phenylbutazone, a drug which, like 
colchicine, has been found to be effective 
not only in terminating the acute gouty 
attack (and to carry little hazard over the 
few days ordinarily required for this pur- 
pose) but to be useful also in prevention of 
recurrent acute gouty arthritis (14-19). 
However, Kuzell, Schaffarzick, Naugler, 
Koets, Mankle, Brown, and Champlin (14), 
who have had the largest and longest ex- 
perience with uninterrupted phenylbuta- 
zone prophylaxis, and are proponents of the 
program, report untoward reactions in 138 
(32%) of 378 patients so treated, and the 
necessity to discontinue the drug in 5%. 
Others find a smaller but still appreciable 
incidence of side effects, and all emphasize 
the need for caution. In view of the efh- 
cacy and relative safety of colchicine pro- 
phylaxis, it would seem difficult to justify 
the anxieties associated with phenylbuta- 
zone prophylaxis, except, perhaps, in re- 
lieving the stiffness and continued aching 
pains of chronic gouty arthritis before uri- 
cosuric agents have sufficiently mobilized 
the responsible uric acid deposits, as pro- 
posed by Smyth, Frank, and Huffman (20) 
and others. Certainly cinchophen prophy- 
laxis, although once acclaimed (21), has 
justly been abandoned, at least in this 
country, because of the risk of life-threaten- 
ing toxicity. 

Another regimen currently under ex- 
ploration for prevention of recurrence of 
acute gouty arthritis involves the use of 
uricosuric agents alone, in nontophaceous 
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as well as tophaceous subjects. This pro- 
gram is based on the assumption that res- 
toration of normal serum uric acid levels, 
by increasing urinary uric acid excretion, 
will abolish the propensity to acute attacks, 
even though uricosuric agents are well 
known to be incapable of terminating seiz- 
ures (despite lowering the serum uric acid) 
and, indeed, may occasionally provoke 
them. Smyth et al. (20), using probenecid 
alone in 24 patients, noted a decline from a 
mean of 1.5 to a mean of 0.7 acute attacks 
per patient in the second as compared to 
the first six months of treatment; this de- 
cline was sustained in the second year in 
nine subjects, the other 15 having been lost 
to the program for reasons not made clear. 
Bartels and Matossian (22) begin with col- 
chicine and probenecid concomitantly, then 
after two or three months, when the serum 
uric acid is within normal limits, discon- 
tinue colchicine. In 26 patients observed 
for 12 to 69 months on this regimen, the 
mean incidence of 3.1 attacks per year was 
reduced to 0.34 attack per year. Others, 
like ourselves (see above), have been less 
successful in prevention of recurrence of 
acute gouty arthritis by the use of urico- 
suric drugs alone (9), particularly as the 
number of patients studied and the period 
of observation increased. In any event, the 
efficacy of prophylactic colchicine, given by 
itself or in conjunction with uricosuric 
agents, would appear to be at least as great 
as that claimed for uricosuric agents alone 
in the prevention of acute attacks, certainly 
for nontophaceous gouty subjects. More- 
over, the incidence of untoward effects with 
colchicine in prophylactic dosages appears 
to be less than with uricosuric drugs, usu- 
ally estimated to be 5 to 10%. 


LIMITATIONS OF COLCHICINE PROPHYLAXIS 


Colchicine has no demonstrable effect on 
uric acid levels in the serum or urine, nor 
does it mobilize uric acid deposits in the 
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tissues nor, as has already been made clear, 
does it prevent their development even 
when the acute attacks are obviated. In 
order to abolish hyperuricemia and to pre- 
vent the formation of tophaceous deposits 
or to reduce any already present it is neces- 
sary to add uricosuric agents to the regi- 
men, sometimes at the cost of temporarily 
upsetting control of recurrence of acute 
gouty arthritis by prophylaxis with colchi- 
cine alone. There is considerable difference 
of opinion as to when to initiate uricosuri¢ 
drugs in nontophaceous subjects, whether 
simultaneously with onset of colchicine 
prophylaxis or later (6, 9, 10, 23). We pre- 
fer ordinarily to withhold uricosuric drugs 
until there is indication of early tophaceous 
deposit, on the ground that only a minority 
of gouty subjects ever develop significant 
tophi, and then usually only alter years olf 
recurrent acute gouty arthritis. If not too 
long delayed, uricosuric therapy usually 
readily removes such excess uric acid as 
may have accumulated in the interim. The 
potential hazards of the intervening hyper- 
uricemia, in terms of renal and other dam- 
age, cannot now be assessed, but do not 
seem in most cases to be demonstrably 
greater than the hazards and difficulties of 
trying to maintain normal serum uric acid 
levels for years by daily administration ol 
uricosuric agents to symptom-free gouty 
subjects. 

It should be made clear that while col- 
chicine and uricosuric drugs each circum- 
vent an important manifestation of gout, 
neither one, alone or in combination, cor- 
rects the basic metabolic anomaly under- 
lying the disorder. Colchicine prophylaxis 
is merely suppressive of the obscure imme- 
diate causes of acute gouty arthritis, acting 
empirically by unknown pathways; urico- 
suric agents do no more than partially sup- 
press renal tubular reabsorption of uric 
acid, thus artificially enhancing urinary 
uric acid excretion and lowering serum uric 


acid levels. 
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SUMMARY 


Prophylactic colchicine, in doses of 0.5 
to 2 mg per day, was given for periods of 
not less than two to more than ten years 
(mean, 5.4 years) to 208 gouty subjects 
selected for analysis because of a prior his- 
tory of frequent and disabling attacks of 
acute gouty arthritis. Of these patients, 119 
received colchicine alone, 89 received col- 
chicine and uricosuric agents concomi- 
tantly; the latter all had demonstrable 
tophaceous deposits. 

In 153 cases (74%) the results of prophy- 
laxis were considered to be excellent, in 
42 cases (20%) satisfactory, and in 13 cases 
(69%) unsatisfactory. There was no signifi- 
cant difference, in respect to control of re- 
current acute gouty arthritis, between those 
taking colchicine alone and those taking 
colchicine and uricosuric agents. 

Colchicine prophylaxis for prevention of 
recurrence of acute gouty attacks appears 
to be reasonaby efficacious and safe. 


APPENDIX—ILLUSTRATIVE CASES 
CASE | 

N. W., who was first seen at The Mount 
Sinai Hospital in 1949 at the age of 53, had 
had his initial attack of acute gouty arthritis 
in 1941. In the ensuing period the attacks came 
on once or twice a year; they were usually 
severe but responded quickly to colchicine. By 
1949 the attacks had become much more fre- 
quent and disabling, involving the great toes, 
ankles, and knees. He was now confined to bed 
for one or two days almost every week because 
of recurrently swollen, painful joints. Indeed, 
his course was so fulminant that his physician, 
in desperation, suggested that he move to a hot, 
dry climate. When he first appeared at the 
clinic in November, 1949, he was almost com- 
pletely incapacitated by recurrent acute gouty 
arthritis. His serum uric acid was 10.5 mg/100 
ml. There were no visible tophi. 

Since 1949 he has been taking colchicine, 0.6 
mg, twice daily, prophylactically. Almost from 
the start his response was gratifying and for 
years he was virtually free of attack. In 1952 he 
developed some intestinal bleeding which his 
family physician at first ascribed to colchicine, 
but was soon found to be due to a carcinoma 
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of the transverse colon. Postoperatively, while 
colchicine was discontinued, he suffered an 
acute attack. In 1958 chlorothiazide was pre- 
scribed for his hypertension, and this was fol- 
lowed by an acute gouty attack. In 1959 he had 
one moderately severe acute attack of the hand 
while he was treated elsewhere for diabetes, and 
colchicine prophylaxis was temporarily inter- 
rupted. Over the past two years on colchicine 
prophylaxis, despite these intercurrent diseases 
and daily intake of chlorothiazide and tolbuta- 
mide, he has had no more than one or two 
attacks, which could be readily aborted by 
taking a few extra colchicine tablets. No marked 
restriction of diet is necessary. No tophi have 
appeared. 

Comment: The pre-prophylactic course in 
this patient was classified severe. The response 
to colchicine prophylaxis is fairly typical of the 
excellent category. 

CASE 2 

When first seen at The Mount Sinai Hospital 
in February, 1959, F. W., a wholesale meat 
merchant, aged 63, had had overt gout for 15 
years. In the beginning he suffered only one or 
two acute attacks a year, but these progressively 
increased in frequency and severity. Five years 
after the first gouty attack he was advised by 
his physician to take colchicine as prophylaxis, 
0.6 mg twice daily, later increased to 1.2 mg 
twice daily. However, there was no decline in 
the frequency and severity of the seizures, and 
since 1957 he had endured four or five severe 
attacks a year; one such recent episode incapaci- 
tated him for eight weeks. 

When first examined by us he was having a 
residual attack involving the right elbow, which 
was terminated by administration of phenyl- 
butazone. The serum uric acid was 9.4 mg/100 
ml. The only physically demonstrable tophus 
was a small deposit in the left olecranon bursa, 
but punched out areas were found at the 
heads of both first metatarsals in roentgeno- 
grams. It was discovered from the history that 
while the patient eschewed purine-rich foods, 
as previously instructed by his physician, he was 
a very heavy meat eater (presumably an occu- 
pational hazard) as well as an avid alcoholic. 
When maintained on the same dosage of col- 
chicine, 1.2 mg twice daily, and a restricted 
diet, particularly in the quantity of meat and 
alcohol consumed, he has remained completely 
free of acute attacks of gout for more than two 
years, 

Comment: The course was classified as severe 
and the response as excellent. This case is cited 
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as an instance in which diet seems to have 
played a decisive role, since the same prophylac- 
tic dose of colchicine was ineffective when the 
diet was excessive and effective when restricted. 


CASE 3 


P. S. had his first attack of acute gouty arthri- 
tis in 1928 at the age of 26. His father and one 
older brother had tophaceous gout. The num- 
ber of acute attacks gradually increased to more 
than ten a year, many of them multiarticular 
and disabling for long periods. In 1936 he had 
been advised to have all his teeth extracted to 
remove foci of infection, which was done with- 
out effect on the recurrence of attacks. In 1940 
leeches were applied to his throat and legs “to 
remove infected blood” (this in the heart of 
New York City!). In 1953 he was given Buta- 
zolidine, 300 to 400 mg daily, but this was dis- 
continued in 1954 when he was found to be 
anemic. 

When first seen in 1956 at The Mount Sinai 
Hospital he was severely disabled, using a cane 
when he could walk at all, and barely able to 
hold a sedentary job. In addition to frequent 
recurrence of acute gouty arthritis, he had 
chronic gouty arthritis, with tophaceous depos- 
its in the feet, knees, elbows, fingers, and wrists, 
and persistent stiffness and aching of the af- 
ected joints. The serum uric acid was 9.5 ing 
100 ml. He was first given prophylactic col- 
chicine alone, 0.6 mg three times daily, then 
after two months probenecid was added to the 
regimen; later this was replaced by sulfinpyra- 
zone. The response throughout 1956 was poor. 
He continued to have many disabling acute at- 
tacks and persistent joint stiffness and aching. 
By 1957, however, the tophi were diminishing 
in size, and the chronic joint symptoms gradu- 
ally waned, finally vanished. The acute gouty 
seizures were still numerous but most of them 
were less severe. By March, 1958, all his tophi 
had virtually disappeared, and sulfinpyrazone 
was discontinued, but colchicine prophylaxis 
was maintained. In 1958 he had but three 
rather mild acute attacks, two early in 1959, and 
none at all since. During this period he has 
enjoyed full and uninterrupted activity, and a 
fairly liberal diet. There has been no reappear- 
ance of tophi to date. 

Comment: This patient was classified as se- 
vere in respect to both acute and chronic gouty 
arthritis. The response to combined colchicine 
and uricosuric therapy was unsatisfactory for 
the first two years but, with perseverance and 
patience, the ultimate result could be classified 
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as excellent. In this instance it was possible to 
prevent recurrence of acute gouty arthritis by 
colchicine prophylaxis only after mobilization 
of tophaceous deposits and discontinuance of 
uricosuric agents. 


CASE 4 


The initial acute attack of gout in R. C. oc- 
curred in 1931 at the age of 27. For the first ten 
years recurrences were relatively mild and in- 
frequent, two or three a year. From 1942 to 
1946, however, he had four or five severe, acute 
attacks every year; these were so disabling that 
he was absent from work eight to ten weeks 
each year and was unable to hold a job. In 
1946, when first seen in the Clinic, colchicine 
prophylaxis was instituted and the response was 
so satisfactory that he had no further attacks 
for three years. In 1948, because of development 
of tophaceous deposits in his hands and feet, 
uricosuric agents were added to the regimen and 
continued until 1952. During this period he had 
about two acute attacks a year, some mild, some 
more severe. In 1953, the tophi having disap- 
peared, uricosuric agents were withdrawn, but 
colchicine prophylaxis was continued. He did 
so well that, thinking daily colchicine to be no 
longer necessary, he began to take it irregularly, 
then voluntarily discontinued it altogether, also 
indulging in many dietary indiscretions. In the 
beginning there were only a few minor attacks, 
but in May, 1955, he suffered a severe and pro- 
longed attack. Reluctant to inform us of his 
negligence, after having been absent from the 
Clinic for 13 months, he treated the attack him- 
self by taking very large doses of aspirin. He 
promptly developed acute salicylate poisoning 
and was brought to The Mount Sinai Hospital 
by ambulance. Recovered from this incident, 
and the acute attack controlled, he contritely 
resumed regular colchicine prophylaxis, to- 
gether with a uricosuric drug because of recur- 
rence of some tophi. Since May, 1955 he has 
been completely free of acute attacks. In Octo- 
ber, 1959, he was taken off colchicine prophy- 
laxis while continuing uricosuric agents, this 
time without recurrence of attacks as yet. He 
now faithfully follows a diet low in purines and 
restricted in protein (70 to 80 g/day). 

Comment: The pre-prophylaxis course in this 
patient was classified as severe and the response 
to preventive colchicine as excellent. The first 
attempt to stop colchicine prophylaxis proved 
to be disastrous; a later attempt was one of the 
five discontinuances without untoward effects 
we have observed, 
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CASE 5 


I. C. gave a history of recurrent acute gouty 
arthritis since 1936 when he was 36 years of 
age. From 1936 to 1943 he had about four 
acute attacks a year; from 1944 to 1950 these 
increased to about seven or eight a year. Col- 
chicine prophylaxis was started in 1950. There- 
after the frequency of recurrence of acute gouty 
arthritis was reduced to one or two usually 
rather mild seizures. The course continued quite 
uneventfully, but tophaceous deposits began to 
appear, associated with stiffness and chronic 
aching of the affected joints. In 1956 uricosuric 
therapy was started and has been maintained 
to date. In the ensuing four years he continued 
to have one or two mild attacks each year, 
readily aborted or terminated by colchicine. 
Colchicine was discontinued in March, 1960. 
In April, 1960, he suffered a mild attack and in 
June he had another, the most severe in many 
years. Chronic aching in various joints recurred 
also. Prophylactic colchicine was therefore re- 
sumed. Soon after this, the aching disappeared 
and he has thus far remained free of attacks. 

Comment: The pre-prophylaxis course was 
considered to be severe and the response to be 
excellent; although the attacks could not be 
completely abolished, they were mild and 
readily aborted or terminated. As in most in- 
stances when colchicine was discontinued, acute 
gouty arthritis recurred and colchicine prophy- 
laxis had to be resumed. 


CASE 6 


S. T. gave a history of about six attacks of 
acute gouty arthritis yearly since 1941 when he 
was 29 years of age. He also had had hyper- 
tension for years with evidence of renal damage 
attributable to nephrosclerosis and/or pyelo- 


nephritis secondary to repeated attacks of 
nephrolithiasis. When first seen in 1954, exten- 
sive tophi were present in peripheral joints of 
the upper and lower extremities, with stiffness 
and chronic aching of the knees. The serum 
uric acid was 12.7 mg/100 ml, serum non- 
protein nitrogen 42 mg/100 ml. There was 
moderate proteinuria and cylindruria. Prophy- 
lactic colchicine, 0.6 mg twice daily, and’ urico- 
suric therapy were started jointly in 1954. The 
manifestations of chronic gouty arthritis im- 
proved steadily soon thereafter, but the re- 
sponse to uricosuric therapy was rather slow, 
and not without problems. Passage of uric acid 
gravel, with or without colic, and development 
of symptomatic peptic ulcer with tarry stools 
complicated his progress. ‘The number of recur- 
rent acute attacks decreased to about one mod- 
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erately severe and/or two or three mild attacks 
per year. The episodes of acute gouty arthritis, 
particularly the relatively severe ones, were as 
a rule related to negligence in taking colchicine 
regularly, symptoms of peptic ulcer, initiation 
of chlorothiazide therapy for his hypertension, 
or dietary indiscretions. 

Comment: This patient’s course was classified 
as severe before the prophylactic regimen. The 
response was considered to be satisfactory in 
respect to recurrent acute gouty arthritis, in 
view of his pre-prophylaxis course and the many 
complicating factors in management. 

CASE 7 

A. R. had had increasingly frequent and se- 
vere acute gouty arthritis progressing from two 
attacks a year in 1944, at age 34, to one every 
week or two in 1950, many quite severe. Prophy- 
lactic colchicine, 0.6 mg once daily, was started 
in November, 1950, but throughout 1951 there 
was little improvement in his status. In Janu- 
ary, 1952, the dosage of colchicine was increased 
to 0.6 mg twice daily. Over the next two years 
he had four acute attacks, of which three were 
moderately severe and one was mild. This was 
some improvement, although not altogether 
satisfactory. However, from September, 1953 to 
February, 1955 he was advised by a dermatolo- 
gist to stop prophylactic colchicine because 0% 
an eczematous skin lesion, attributed by him 
to the medication. There ensued five severe 
acute attacks, nine moderately severe, and two 
mild ones during the period of 18 months. In 
the meantime the skin condition remained un- 
changed and the dermatologist finally was satis- 
fied that the skin lesion was not related to 
colchicine. From February, 1955, to date, the 
patient has been taking colchicine, 0.6 mg twice 
daily, more or less regularly. His acute attacks 
diminished to three to five times a year (1955 
to 1958) and since then to two or three times 
a year. He was and remains nontophaceous. His 
serum urate varies from 8 to 11 mg/100 ml, 
depending upon the laxity of his diet. 

Comment: The pre-prophylaxis course in this 
patient was classified as severe. It has not been 
possible to achieve complete control of recur- 
rent acute gouty arthritis, but the results are 
considered to be satisfactory. In this instance 
interruption of colchicine prophylaxis led to 
exacerbation of acute attacks. 


CASE 8 


I). R. started to suffer from recurrent acute 
gouty arthritis in 1944 at age 28. He had three 
or four moderately severe attacks in 1944 and 
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1945, from 1946 increasing to six or seven 
severe attacks annually. Since 1946 he has had 
recurrent uric acid calculi, and also a duodenal 
ulcer which has flared up from time to time. 
There were frequent interruptions of work. 
Prophylactic colchicine, in doses of 0.6 mg twice 
daily, was started in March, 1949. During the 
first five years of observation the number of 
acute attacks was reduced to three or four a 
year, mostly mild but occasionally more severe. 
‘There was little or no time lost from work 
during this period. In 1954 he had a very severe 
acute attack. In that same year a small tophus 
was noted on his right ear, and in 1956 tophi 
developed in both olecranon bursae and the 
first metatarsal joint of both feet. Attempts to 
use probenecid, sulfinpyrazone, and zoxazola- 
mine invariably caused either a flare-up of his 
ulcer, an attack of renal colic, or acute gouty 
arthritis, but since November, 1958 he has 
seemed to be able to tolerate zoxazolamine in 
fairly satisfactory uricosuric dosage. In the 
meantime he has continued on colchicine pro- 
phylaxis, 0.6 mg three times daily. Recurrent 
acute gouty arthritis persists, with four or five 
attacks a year, mostly mild but some moderately 
severe. 

Comment: The course in this instance was 
designated as severe, with complications of re- 
peated uric acid calculus and peptic ulcer. Con- 
trol of both recurrent acute gouty arthritis and 
tophaceous deposits has been difficult and the 
results are classified as unsatisfactory even 
though the over-all condition is less disabling 
than before and he is now able to carry on his 
work virtually without interruption. 


CASE 9 


H. M., a physician, had his first attack of acute 
gouty arthritis in 1948 when he was 37 years of 
age. The attacks recurred once a year in the 
beginning, but soon became progressively more 
severe and frequent, increasing to about eight 
a year. He noticed tophaceous deposits in both 
olecranon bursae in 1956. He took probenecid, 
but it induced renal calculi formation and 
therefore was discontinued. Subsequently he 
tried zoxazolamine but it induced multiple 
acute attacks of gout. He had myocardial in- 
farctions in 1951 and 1953. In 1953 he started 
taking colchicine, 1 mg twice daily. The inci- 
dence of acute attacks did not decrease, al- 
though they seemed to be less severe, probably 
in consequence of early treatment. Since he 
was sensitive to phenylbutazone, and was taking 
rather large doses of colchicine daily, he usually 
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treated himself with dexamethasone for his 
acute gouty arthritis. Upon withdrawing the 
drug, he often developed recurrence. He con- 
tinues to have many mild and some moderately 
severe attacks every year. 

Comment: The course in this case was con- 
sidered to be severe and the response as un- 
satisfactory as any in our series. 


SUMMARIO IN INTERLINGUA 

Colchicina prophylactic, in doses de 0,5 a 2 
mg per die, esseva administrate durante perio- 
dos de non minus que duo annos usque a plus 
que dece annos (con un media de 5,4 annos) 
a 208 subjectos guttose qui esseva seligite pro 
le analyse a causa de lor antecedentes de inva- 
lidante attaccos de acute arthritis guttose. De 
iste patientes, 119 recipeva colchicina sol. Le 
altere 89 recipeva colchicina e agentes urico- 
suric in concomitantia. Omne le subjectos del 
secunde de iste duo gruppos habeva demonstra- 
bile depositos tophacee. 

In 153 del casos (74%), le resultatos del pro- 
phylaxe esseva considerate como excellente; in 
42 (20%) como satisfacente; e in 13 (6%) como 
non satisfacente. Esseva trovate nulle significa- 
tive differentia—con respecto al prevention de 
recurrentias de acute arthritis guttose—inter le 
subjectos recipiente colchicina sol e le sub- 
jectos recipiente colchicina e agentes urico- 
suric. 

Vinti-un del patientes con gutta tophacee qui 
recipeva colchicina e agentes uricosuric con- 
comitantemente discontinuava le agentes urico- 
suric sed continuava prender colchicina, sin 
augmentos significative in le recurrentia de 
acute arthritis guttose in ulle del casos. Per 
contrasto con isto, 20 inter 25 patientes qui 
discontinuava colchicina relabeva in recurrentia 
de acute attaccos intra septimanas o menses. 

Quatro pro cento del patientes disvelop- 
pava (initialmente) symptomas gastrointestinal 
mesmo con basse doses prophylactic de colchi- 
cina, Esseva notate, in iste serie, nulle signo 
de toxicitate del medulla ossee, del pelle, del 
hepate, del renes, o del nervos. Nulle conse- 
quentias genetic attribuibile a colchicina esseva 
notate in le progenie de patientes tractate con 
colchicina. 

Prophylaxe a colchicina, visante a prevenir 
le recurrentia de acute attaccos de gutta, pare 
esser satisfacentemente efficace e innocente. 
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Skeletal Sclerosis Due to Chronic Fluoride Intoxication 


Cases from an Endemic Area of Fluorosis in the Region 
of the Persian Gulf 


Henry A. AZAR, M.D., CHARLES K. NUCHO, M.D., SHIBLI I. BAYYUK, B.SC., M.SC., 


and WarpiH B. BAyyYUK, B.Sc. 


HRONIG FLUORIDE INTOXICATION, as 
* manifested by mottling of tooth 
enamel and diffuse osteosclerosis, has been 
observed throughout the world in commu- 
nities in which the domestic water supply 
contained fluoride in concentrations usu- 
ally in excess of four parts per million 
(1-5). On the other hand, a series of well- 
coordinated investigations in the United 
States has supported the concept that no 
clinically significant, adverse, physiological, 
or functional effects, with the exception of 
dental fluorosis, are to be anticipated in 
persons whose water supply contains fluor- 
ide in the concentration of 8 ppm (6). In 
a recent review of approximately 170,000 
roentgenologic examinations of the spines 
and pelves of patients, mostly residents 
of Texas and Oklahoma, osteosclerotic 
changes were noted in only 23. Each of 


these had lived his entire life in an area 


in which water contained fluoride in con- 
centrations ranging from 4 to 8 ppm. No 
osteosclerotic changes were evident in this 
study in persons whose drinking water con- 
tained fluoride in concentrations of less 
than 4 ppm (4). 

Received for publication March 31, 1961. 

From the Departments of Pathology and Chem- 
istry, American University of Beirut, Beirut, Leba- 
non, and Hamlin Hospital for Chest Diseases, 
Hammana, Lebanon. 

Requests for reprints should be addressed to 
Henry A. Azar, M.D., Assistant Professor of Pa- 
thology, Francis Delafield Hospital, 99 Fort Wash- 
ington Avenue, New York 32, N. Y. 


Beirut, Lebanon 


During the past five years, one of us 
(C. K. N.) has noted with his colleagues 


~ at the Hamlin Hospital for Chest Diseases 


in Hammana, Lebanon, the presence of 
diffuse skeletal sclerosis on roentgenologic 
examination in eight adult patients re- 
ferred for the treatment of pulmonary tu- 
berculosis. Each had lived in Qatar most, 
if not all, of his or her life before admis- 
sion to the hospital. No similar diffuse 
osteosclerotic changes were observed in 
other patients during the same period. The 
purpose of this paper is to report our ob- 
servations on two of these adult Qatari 
patients who showed marked diffuse skele- 
tal sclerosis. Rib specimens were obtained 
from these two Qatari patients and two 
young adult Lebanese patients undergoing 
mitral commissurotomy. Fluoride determi- 
nations on the rib specimens as well as 
water samples from Qatar will also be 
reported here. 

Qatar is a small, barren, oil-rich sheik- 
dom on the eastern coast of the Arabian 
Peninsula, bordering the Persian Gulf. It 
has an area of 8,000 square miles and its 
population numbers approximately 35,000 
(7). The chief industries, besides oil, are 
fishing and pearling. Rice, lamb, and fish 
constitute the main staple foods. Tea and 
coffee are served all day long as is the cus- 
tom in many Arab and Moslem lands. 
Qatar’s supply of drinking water is scarce 
and until recently was obtained almost ex- 
clusively from wells. 
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Ficure 1. Case 1. X-ray film of chest showing 
marked diffuse osteosclerosis of thoracic bones and 
clavicles. Note also opacity in the right upper lung 
field. 


Case REPORTS 
CASE | 


A 40-year old Qatari housewife was referred 
to Hamlin Hospital on June 29, 1957, with 
the diagnosis of active pulmonary tuberculosis. 
There were no symptoms referable to bones or 
joints. On admission, the patient weighed 36 
kg and she was 151 cm tall. The temperature 
was 37.6 C. She appeared to be chronically ill. 
There were no pertinent physical findings ex- 
cept for dullness on percussion in the right 
upper lung field as well as auscultatory wheezes 
and moist rales scattered over the left hemi- 
thorax. The sputum contained acid-fast bacilli. 
Examination of the blood revealed a hemoglo- 
bin of 10 g/100 ml, a sedimentation rate of 100 
mm/hr (Westergren), and a white cell count of 
5,800/mm’. Serum phosphorus was 3 mg per 
100 ml; calcium, 9.2 mg; total protein, 6.2 g; 
albumin, 3.3 g; and globulin, 2.9 g. The serum 
alkaline phosphatase was 5.7 Bodansky units. 
X-ray films of the chest (Figure 1) showed 
marked thickening and sclerosis of the rib bones 
and clavicles. In addition, there was extensive 
infiltration in the region of the right upper 
lobe of the lung with cavitation. There was 
also some infiltration in the upper half of the 
left lung field. 

The patient underwent a resection of the 
right upper lobe on November 8, 1958, and a 
partial thoracoplasty on July 29, 1959. Rib 
specimens were obtained during each of these 
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procedures. Histologic examination of the ribs 
(Figures 2 and 3) showed marked thickening 
of both cortical and lamellar bone with relative 
diminution of the marrow space. Osteoblastic 
activity was not prominent at the margins of 
the bone trabeculae. However, the number of 
osteocytes seemed to have increased consider- 
ably. Concentric and parallel “cement” lines, 
not unlike those seen in Paget’s disease, were 
noted throughout the rib sections. Fine and 
coarse irregularly staining granules were scat- 
tered in the bone matrix in some areas. 


CASE 2 


A 25-year-old Qatari male, born in Iran but 
living in Qatar for more than ten years, was 
admitted to Hamlin Hospital on March 3, 1955, 
also for the treatment of active pulmonary tu- 
berculosis. The patient had grand mal epilepsy 
since childhood; otherwise the past history was 
noncontributory. On admission, the patient 
weighed 50 kg and was 160 cm tall. The tem- 
perature was 37.2C. The patient did not ap- 
pear to be ill. There was dullness on percussion 


Ficure 2. Case J. Section of rib showing marked 
thickening of cortical bone with formation of 
“cement” lines of ossification. The number of 
osteocytes is considerably increased. x 75. 
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in the right upper lung field. Moist rales and 
thonchi were heard at the bases of the chest. 
There were no other pertinent physical find- 
ings. The sputum contained acid-fast bacilli. 
Examination of the blood showed a hemoglobin 
of 9 g/100 ml, a sedimentation rate of 111 
mm/hour (Westergren), and a white cell count 
of 18,000/mm*. Serum phosphorus was 4.1 mg/ 
100 ml; calcium, 9.4 mg; total protein, 6 g; 
albumin, 3.5 g; and globulin, 2.5 g. The serum 
alkaline phosphatase was 18.9 Bodansky units. 
X-ray films of the chest (Figure 4) showed mod- 
erate thickening of the ribs and clavicles with 
some increase in density. There was also a cavity 
in the right upper lung field, and_ bilateral 


Ficure 3. Case 1. Section of rib showing marked 
thickening of a bone trabeculum with formation of 
parallel “cement” lines and increase in number of 
osteocytes. X 150. 


Ficure 4. Case 2. X-ray film of chest showing 
moderate thickening of the ribs and clavicles. There 
is also an opacity in the right upper lung field and 
there are bilateral nodular infiltrations. 


SKELETAL SCLEROSIS 


Ficure 5. Case 2. X-ray film of vertebral column 
showing a marked increase in the density of verte- 
bral bodies. 


Ficure 6. Case 2. X-ray film of pelvis showing 
marked sclerosis of pelvic bones. 


nodular infiltrations were seen in both lungs. 
X rays of the spine (Figure 5) and pelvis (Fig- 
ure 6) also showed increased bone density. 

A rib specimen was obtained during a right 
thoracoplasty done on July 17, 1959. Histologic 
examination of the costal bone showed essen- 
tially the same changes as those noted in Case 
1, although the findings were less striking 
(Figure 7). 


: 
195 
o 
a — 
» 
2 
| 
| 
+4 
: 


AZAR, NUCHO, BAYYUK, AND BAYYUK 


Annals of 
Internal Medicine 


Ficure 7. Case 2. Section of rib showing thickening of bone trabeculae with formation of 
irregular lines of ossification. Note also (arrow) the presence of poorly staining granules in 


the bone matrix. 


An X-ray film taken of three rib segments of 
three patients and removed operatively is 
shown in Figure 8. The upper two ribs, taken 


Ficure 8. X-ray film of resected rib segments ob- 
tained from two Qatari patients with diffuse osteo- 
sclerosis and from normal control patient (lowest 
rib). 


from the two Qatari patients, show marked 
thickening of bone trabeculations with some 
irregularity at the periosteal margins. The 
lowest control rib was removed from am adult 
Lebanese patient during thoracotomy and com- 
missurotomy for rheumatic mitral stenosis. 

According to the hospital dentist, the majority 
of Qatari patients show marked enamel mot- 
tling with deep brown staining. A few present 
slight mottling shown by white, rather soft 
spots on the enamel, especially the upper front 
teeth. The teeth of most Qatari patients appear 
to be soft and easily cut by burrs. The occlusal 
surfaces of bicuspids and molars are abraded, 
with absence of cusp markings. In addition, 
most of these patients have calcareous deposits 
around the teeth with peripheral gingivitis. Our 
Case 2 showed, in addition to the above find- 
ings, evidence of caries in five teeth which 
needed fillings. The dental record of our Case 
1 was not available. 


DETERMINATION OF FLUORIDE 
IN WATER AND BONE 


The initial distillation of fluorine from 
water as hydrofluorosilicic acid was carried 
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and Winter (8). The zirconium-alizarin col- 
orimetric method (9) was followed in the 
microdetermination of fluoride. ‘The opti- 
mal densities of the solutions of fluoride 
distillates and standards were read at 508 
in a Zeiss-spectrophotometer. ‘This 
method was found to be sensitive to con- 
centrations of +0.1 mg of fluorine per liter 
when carried out under standard condi- 
tions. The bone samples were processed 
according to the method of Jackson and 
Weidmann (10) with minor modifications. 
The rib bone samples were dissected out 
of their surrounding pereostium and soft 
tissues. The marrow and fat were removed 
by flushing with hot water. The samples, 
which consisted essentially of cancellous 
bone, were placed in alcohol overnight and 
defatted further by extraction with petro- 
leum ether in the Soxhlet apparatus, and 
finally dried in vacuo over phosphorous 
pentoxide. The dried samples were then 
burned in an electric muffle furnace at 
650 C for 24 hours. The ashed bones were 
decomposed with perchloric acid and the 
fluorine was distilled off as hydrofluoro- 
silicic acid. The fluoride content of the dis- 
tillates was determined by the zirconium- 
alizarin colorimetric method. 

The results of fluoride determinations in 
various water samples obtained from 
Qatar and Beirut are shown in Table 1. 
Table 2 shows the fluoride content of the 
rib bone samples obtained from the two 


TABLE 1. Fluoride Concentration in Various Water 
Samples Obtained from Qatar (Persian Gulf Area) 
and Beirut (Lebanon) 


Parts per Million 


Range 
Qatar (Persian Gulf) sea water 5.58 3.36-8.72 
Beirut (Mediterranean) sea water 3.36 

Qatar well water 1.76 0.79-3.45 
Qatar pipe water supply 0.93 0,80-1.10 
Beirut pipe water supply 0.00 No detectable 
fluoride 


Type of Water Average 
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TaBLe 2. Fluoride Content of Ribs of Two Qatari 
Patients with Diffuse Osteosclerosis and 
Two Control Lebanese Patients 


Per Cent Fluoride 
in Ashed Bone 


Subject 


Case 1 
Ist specimen: formalin-fixed 1.041 
2nd specimen: fresh sample 0.843 
formalin-fixed 0.995 
Case 2 
fresh sample 1.052 
formalin-fixed 0.910 
Control A 
fresh sample 0.041 
Control B 


fresh sample 0.038 


Qatari patients wth diffuse osteosclerosis 
and two control Lebanese patients. 

The fluoride concentration in 14 samples 
of drinking water obtained from Qatar at 
different locations ranged between 0.80 to 
3.45 ppm. Well water samples contained an 
appreciably higher concentration of fluor- 
ide than pipe water samples. There was no 
detectable fluoride in any drinking water 
samples obtained from Beirut. Sea water 
samples obtained from Qatar contained a 
higher amount of fluoride than Mediter- 
ranean sea water samples obtained from 
the Beirut seashore. 

The fluoride content of ashed and de- 
fatted rib bone samples obtained from 
the two Qatari patients was considerably 
greater (over 20 times) than that of two 
normal control rib specimens. There was 
no significant difference between the fluor- 
ide content of formalin-fixed bone and that 
of fresh unfixed rib specimens. 


DISCUSSION 


Enamel mottling due to chronic fluoride 
intoxication has been reported in several 
Near Eastern regions where the fluorine 
concentration in drinking water exceeded 
one part per million (11, 12). However, no 
cases of osteosclerosis due to fluoride have 
been reported in Lebanon or neighboring 
Syria. Currently, due to the influx of 
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tuberculous patients from the Arabian 
Peninsula and the region of the Persian 
Gulf to seek treatment in Lebanese sana- 
toria and hospitals, an increasing number 
of patients with diffuse osteosclerosis is 
being seen in Lebanon. So far, all these 
patients have come from Qatar. Fluoride 
determinations in water samples obtained 
from Qatar as well as rib bone samples ob- 
tained from two Qatari patients with 
diffuse osteosclerosis indicate that chronic 
fluoride intoxication is the cause of diffuse 
skeletal sclerosis in these patients. Farah 
(13) has observed in Shiraz, Iran, several 
patients with diffuse osteosclerosis. All 
these patients were natives of Iranian 
coastal regions bordering the Persian Gulf. 

The finding of skeletal fluorosis in a com- 
munity which uses water containing fluo- 
ride in concentrations less than 4 ppm is 
rather unexpected in view of the fact that 
no osteosclerotic changes attributable to 
chronic fluoride intoxication have been ob- 
served in the United States in areas where 
the fluoride concentration in drinking 
water is less than 4 ppm. It is possible, how- 
ever, that certain local factors, such as 
hot climate and malnutrition, may be re- 
sponsible for the severity of the manifesta- 
tions of fluorosis in the region of the 
Persian Gulf. A similar situation was postu- 
lated by Siddiqui (2) who observed severe 
manifestations of fluorosis in Nalgonda 
District in India. It is also possible that 
habitual and excessive tea drinking, a com- 
mon practice along the Persian Gulf, may 
exaggerate the manifestation of fluorosis. 
Tea leaves constitute probably the richest 
source of fluoride among the various foods 
and beverages consumed by man (14). 

The role of fluoride in osteogenesis is still 
poorly understood. Roholm (15) assumes, 
in his classical monograph on fluorine in- 
toxication, that fluorine was stored in the 
bones and teeth, probably as a mixture of 
hydroxy- and fluorapatite. The effect on 
osseous and dental tissue is manifested, ac- 
cording to Roholm, by the formation of an 
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abnormal organic matrix and abnormal cal- 
cification whereby the mineral salts of bone 
are precipitated irregularly and as discrete 
granules. More recently, Weatherell and 
Weidmann (16) suggested, on the basis of 
animal experiments, that a derangement in 
the mucopolysaccharides of osteoid resulted 
from chronic fluoride intoxication. They 
observed that the skeletal changes of 
chronic experimental fluorosis bore some 
resemblance to the lesions of Paget’s disease 
of bone, although the mosaic pattern seen 
in Paget’s disease is less apparent in fluoro- 
sis, and the immature bone of skeletal fluo- 
rosis, unlike that of Paget’s disease, appears 
to mature normally. It was shown in the 
same animal experiments that fluoride was 
incorporated readily into active areas of 
bone growth (17). The carbonate of bone 
salt was partly replaced by fluoride and an 
increase in the magnesium content of bone 
suggested that some fluoride was probably 
precipitated as magnesium fluoride. Al- 
though the serum alkaline phosphatase was 
elevated in animals treated with fluoride, 
this did not preclude the finding that there 
was an inhibition of alkaline phosphatase 
or other enzymes concerned in calcifica- 
tion (18). 


SUMMARY AND CONCLUSIONS 


Marked diffuse skeletal sclerosis was ob- 
served in eight adult tuberculous patients 
treated in a Lebanese hospital for chest 
diseases. Each had lived more than ten 
years in Qatar, an oil-rich Arabian sheik- 
dom in the region of the Persian Gulf. No 
similar osteosclerotic changes were noted in 
other patients in the same hospital. 

Rib specimens were obtained during tho- 
racotomy from two Qatari patients showing 
diffuse skeletal sclerosis. Osteosclerosis ap- 
peared to be the result of successive linear 
zones of cortical and lamellar new bone 
formation simulating histologically the 
sclerotic changes seen in Paget’s disease. 
These two patients showed a significant 
elevation of serum alkaline phosphatase. 
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Serum calcium and phosphorus were within 
the normal range. 

‘The fluoride content of defatted and 
ashed rib samples obtained from the two 
Qatari patients ranged between 0.843 and 
1.0529 compared to fluoride values rang- 
ing between 0.038 and 0.041 % in control 
ribs obtained from Lebanese patients. ‘The 
fluoride concentration in drinking water 
samples obtained from Qatar ranged be- 
tween 0.80 to 3.45 ppm. No detectable 
fluorides were found in Beirut domestic 
water. 

These observations indicate that there is 
an area of endemic fluorosis as manifested 
by diffuse osteosclerosis in the region of 
the Persian Gulf where the fluoride con- 
centration in drinking water is less than 
1 ppm. In the United States, osteosclerotic 
changes attributable to chronic fluoride in- 
toxication have been observed only in com- 
munities which use a water supply contain- 
ing fluoride in concentrations exceeding 
! ppm. It is postulated that certain local 
factors, such as hot climate, malnutrition, 
and excessive drinking of tea, all contribute 
to the severity of fluorosis. 
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SUMMARIO IN INTERLINGUA 


Marcate grados de diffuse sclerosis skeletic 
esseva observate in octo adulte patientes con 
tuberculose, tractate in un sanatorio de Libano. 
Omnes habeva habitate durante plus que dece 
annos le cheikato arabe de Qatar al Golfo 
Persic. Nulle simile alterationes ossee esseva 
notate in altere patientes in le mesme sanatorio. 
Specimens de costa esseva obtenite in thora- 
cotomias ab duo de iste patientes. Le osteoscle- 
rosis pareva esser le resultato de successive zonas 
de neoformation de osso cortical e lamel- 
lar, simulante—histologicamente—le alterationes 
sclerotic vidite in morbo de Paget. Iste duo 
patientes manifestava un significative elevation 
seral del phosphatase alcalin. 


SKELETAL SCLEROSIS 


Le contento de fluoro de disgrassiate e cine- 
rate specimens de costa obtenite ab le duo pa- 
tientes de Qatar variava inter 0,843 e 1,052 pro 
cento. Normal valores de controlo es inter 0,038 
e 0,041 pro cento. Le concentration de fluoro in 
specimens de aqua potabile obtenite ab Qatar 
variava inter 0,80 e 3,45 pro million. 

Iste observationes indica que il existe un 
area de endemic fluorosis in le region del Golfo 
Persic ubi le concentration de fluoro in aqua 
potabile es infra quatro partes pro million. Es 
postulate que certe factores local—le climate 
calide, malnutrition, excessos in le imbibition 
de the—contribue al severitate del fluorosis. 


REFERENCES 


1. KitBorn, L. G., Outersripce, T. S., Ler, H. P.: 
Fluorosis with report of an advanced case. 
Canad. Med. Ass. J. 62: 135, 1950. 

2. Sippigut, A. H.: Fluorosis in Nalgonda District 
Hyderabad, Deccan. Brit. Med. J. 2: 1408 
1955. 

. Ficharpt, T., VAN Ruyn, J. L., VAN SELM 
G. W.: A case of fluorosis, J. Fac. Radiol 
(Lond.) 7: 130, 1955. 

1. STEVENSON, C. A., Watson, A. R.: Roentgeno 
logic findings in fluoride osteosclerosis. Arch. 
Industr. Health 21: 340, 1960. 

). Princi, F.: Fluorides: a critical review. IIL. The 
effects on man of the absorption of fluoride. 
J. Occup. Med. 2: 92, 1960. 

). Leone, N. C.: The effects of the absorption of 
fluoride. I. Outline and summary. Arch. In 
dustr. Health 21: 324, 1960. 

. FisHer, S. N.: Americana Annual 1960. Ameri- 
cana Corporation, New York, 1960. 

8. Witcarp, H. H., Winter, O. B.: Volumetric 
method for the determination of fluorine. 
Industr. Engin. Chem. Analyt. Ed. 5: 7, 1933. 


9. AMERICAN PuBLic HEALTH ASSOCIATION AND 
AMERICAN WATER Works AsSsOcIATION. Stand 
ard Methods for the Examination of Water, 
Sewage, and Industrial Wastes, 10th Ed., 
American Public Health Association, Inc., 
1955, p. 98. 

10. JacKson, D., WeipMann, S. M.: Fluorine in 


human bone related to age and the water 
supply of different regions. J. Path. Bact. 76: 
451, 1958. 

11. CLawson, M. D., E. S., Perks, A. J.: 
Chronic endemic dental fluorosis (mottled 
enamel). J]. Amer. Dent. Ass. 27: 1569, 1940. 

12. Ev TAnnir, M. D.: Mottling of enamel in Mecca 
and the Arabian Peninsula: a survey and re 
search study carried out in Saudi Arabia. 
Amer. J. Public Health 49: 45, 1959. 

13. FArAn, J.: Personal communication, 1959. 

14. CHOLAK, J.: Fluorides: a critical review. I. The 
occurrence of fluoride in air, food and water. 
J. Occup. Med. 1: 501, 1959. 


| 
is 


200 AZAR, NUCHO, BAYYUK, AND BAYYUK 


15. RoHoLm, K.: Fluorine Intoxication. A Clinico- 
Hygienic Study with a Review of the Litera- 
ture and Some Experimental Investigations. 
H. K. Lewis and Co., Ltd., London, 1937. 

16. WEATHERELL, J. A., WEIDMANN, S. M.: The 
skeletal changes of chronic experimental 
fluorosis. J. Path. Bact. 78: 233, 1959. 


Annals of 
Internal Medicine 


17. WEIDMANN, S. M., WEATHERELL, J. A.: The up- 
take and distribution of fluorine in bones. 
J. Path. Bact. 78: 243, 1959. 

18. WEIDMANN, S. M., WEATHERELL, J. A., WHITE- 
HEAD, R. G.: The effect of fluorine on the 
chemical composition and calcification of 
bone. J. Path. Bact. 78: 435, 1959. 


vie 
: 
‘ 


HE LOGICAL CLINICAL APPROACH TO 
fetes is history, physical examina- 
tion, and laboratory studies, in the order 
given. For didactic purposes, however, it is 
advantageous to begin the discussion of 
the diagnosis of the hereditary hemorrhagic 
diseases with a consideration of laboratory 
studies because all known congenital bleed- 
ing diseases, with the exception of telangi- 
ectasia, appear to have a defect in the 
clotting mechanism which can be detected 
by laboratory tests. The first requisite, 
therefore, for the diagnosis of this group of 
diseases is an understanding of the princi- 
the clotting 


pal reactions involved in 


process. 
‘THE COAGULATION MECHANISM 


A clotting scheme has been developed to 
serve as a working guide (Figure 1). It in- 
corporates in general the concepts held by 
many other workers in the field except for 
the first stage which has been formulated 
recently by the writer based on the accu- 
mulated findings made in his laboratory (1). 
STEP 1. ACTIVATION OF CONTACT FACTOR AND 


ITS REACTION WITH PLATELETS TO FORM 
ERYTHROCYTIN 


The evidence in support of the proposed 
reaction of the first step is simple and di- 
rect. The addition of a potent extract of 
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platelets to normal platelet-poor plasma ex- 
posed only to a non-wettable surface such 
as silicone will cause no demonstrable con- 


version of prothrombin to thrombin, as 
measured by the prothrombin consumption 
test (2). If a small amount of thrombin is 
added to the plasma prior to the addition 
of the platelet extract or if the plasma is 
exposed to glass surface, good consumption 
of prothrombin occurs (3). This suggests 
that plasma contains a factor which is ac- 
tivated either by the direct action of throm- 
bin or by contact with a surface such as 
glass which adsorbs thrombin. Only afte: 
activation does it interact with platelets to 
form a highly active clotting agent. This 
product has been named erythrocytin (4) 
because erythrocytes contain a clotting fac- 
tor which appears to be the same in action 
as the agent generated from platelets. An 
extract of hemolyzed erythrocytes (hemoly- 
sate) is a rich source of this clotting factor 
and therefore is a valuable reagent since it 
can be employed as a substitute for plate- 
lets. It has the advantage that, unlike the 
latter, it is not dependent on the contact 
factor. 


STEP 2. GENERATION OF THROMBOPLASTIN 


In the second major step, at least three 
primary clotting factors are known to par- 
ticipate, namely, platelets, factor VIII 
(thromboplastinogen, AHG), and factor 1X 
(plasma thromboplastin component, PTC). 
As already stated, platelets must first react 
with the activated contact factor to form 
erythrocytin before they can enter the reac- 
tion. Factor VIII exists in the free state and 
therefore participates directly. Factor IX, 
however, occurs in an inactive state (5). In 
its activation both Hageman factor and 
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Contact factor STEP 2 


Contact factor + Platelets Factor IX 
(activated) 


Erythrocytin Factor Vill + Factor IX 
(activated) 
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STEP 3 


Catalytic action 


Thromboplastin| + Ca + Factor V + Factor Vil + Factor X + Prothrombin 


Prothrombinogen} 


STEP 4 


Removal by adsorption 


Ficure 1. The coagulation mechanism. Thromboplastin exists preformed in all body tissues 


except in blood. Under certain circumstances, it can substitute for the intrinsically generated 
product. Heparin is a strong antithrombic agent but its concentration in normal blood is too 


low to be physiologically significant. 


PTA (plasma thromboplastin antecedent) 
appear to function (6). The order of se- 
quence of these reactions has not been de- 
termined but the end product is thrombo- 
plastin. In the thromboplastin generation 
test of Biggs and Douglas (7), normal 
plasma yields an amount that, when tested 
by the one-stage prothrombin time on nor- 
mal human plasma, gives a clotting time 
of about eight seconds. Significantly, this is 
the same numerically as the prothrombin 
time of serum from the blood of a severe 
hemophiliac or from platelet-poor plasma. 
In such sera all of the prothrombin exists 
in the active form and only a trace is con- 
sumed. Since tissue thromboplastin is em- 
ployed in the latter test, it can be concluded 
that the intrinsically generated thrombo- 
plastin and tissue thromboplastin act simi- 
larly. This conclusion is further supported 
by the finding that the addition of tissue 
thromboplastin (extract of acetone dehy- 
drated rabbit brain) fully corrects the clot- 
ting defect of platelet-poor normal plasma 
and of plasmas from patients with severe 
hemophilia A (8) and hemophilia B (9), 


when measured by the prothrombin con- 
sumption test. 

The over-all reaction involved in the 
production of thromboplastin behaves stoi- 
chiometrically. The amount of thrombo- 
plastin generated, whether measured by the 
thromboplastin generation test or pro- 
thrombin consumption test, appears to be 
quantitatively dependent upon the concen- 
tration of the individual factors which 
constitute the thromboplastin complex, 
namely, platelets and factors VIII and IX. 


STEP 3. CONVERSION OF PROTHROMBIN TO 

THROMBIN 

As in Step 2, a series of reactions occurs 
involving prothrombin, factors V (labile), 
VII (stable), and X (Stuart-Prowet), and 
calcium. In physiologic clotting, the throm- 
boplastin is produced from the thrombo- 
plastin complex of the blood but, experi- 
mentally, tissue thromboplastin can be 
substituted. Since the preformed thrombo- 
plastin in tissues is not decreased in hemo- 
philia or in thrombocytopenia, it appears 
that the agent does not play a primary role 
in hemostasis. 
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STEP 4, CONVERSION OF FIBRINOGEN TO FIBRIN 

This is an enzymatic reaction. Thrombin 
is a proteolytic enzyme which splits small 
peptids from the fibrinogen molecule, 
thereby converting the latter to an acti- 
vated monomer which undergoes polymeri- 
zation to form fibrin. Probably equally 
important as the production of fibrin is 
the removal of thrombin by adsorption to 
fibrin. Thrombin is the key to the auto- 
catalysis of the clotting reaction because 
by activating the contact factor, it initiates 
the process that results in the production 
of more thrombin. Were it not for its 
prompt removal by adsorption to fibrin, 
the chain reaction would quickly get out of 
control and generalized thrombosis would 
result. The antithrombin present in serum 
is too slow in action to be effective and 
blood contains too little heparin to be of 
value in neutralizing thrombin. 


DIAGNOSIS 


LABORATORY STUDIES 
It is rather surprising that despite the 
complexity of the clotting mechanism, the 
bleeding states due to clotting defects can 
be diagaosed with considerable accuracy 
by means of a few rather simple tests. The 
various hemorrhagic states are best grouped 
according to the step in which the defect 
is located and for clarity and convenience, 
the steps will be taken up in reverse order. 
Bleeding Due to Defects in Step 4: 
A. Factors: 
Fibrinogen 
Heparin 
B. Basic diagnostic tests: 
Clotting time 
Thrombin time 
C. Hereditary diseases: 
Afibrinogenemia 
Hyperheparinemia 
‘The recognition of defects in this stage 


is simple and the differential diagnosis is 
highly definitive. The clotting time is in- 
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Taste 1. Thrombin Time in Hyperheparinemia 
Plasma 
Patient Normal 
sec) (sec 
Thrombin time: 43 4 
Addition of protamine sulfate* 7 4 


* To 0.2 ml of plasma, 0.01 ml of an 0.59% solution of 
protamine sulfate was added. 


finity in afibrinogenemia and also in severe 
hyperheparinemia, i.e., when the blood 
contains more than 20 yg of heparin per 
ml. ‘The thrombin time which consists in 
adding 0.1 ml of standardized thrombin 
solutions of varying concentrations to 0.2 
ml of oxalated plasma is prolonged in pro- 
portion to the heparin content (10). Nor- 
malizing of the thrombin time by the 
addition of protamine sulfate confirms the 
diagnosis of hyperheparinemia (Table 1). 


Bleeding Due to Defects in Step 3: 


A. Factors: 
Prothrombin 
Factor V (labile) 
Factor VII (stable) 
Factor X (Stuart-Prower) 
B. Basic diagnostic test: 
One-stage prothrombin time 
C. Hereditary diseases: 
Hypoprothrombinemia 
Factor V deficiency 
Factor VII deficiency 
Factor X deficiency 


The one-stage prothrombin time is pro- 
longed by a deficiency of any one of the 
factors belonging to the prothrombin com- 
plex and is therefore the key diagnostic 
test. By using two slightly modified pro- 
thrombin time procedures, the various con- 
ditions can easily be differentiated. The 
first modified test is the addition to the 
plasma to be tested of one-tenth volume of 
fresh normal plasma (preferably rabbit) 
adsorbed with barium sulfate or calcium 
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TaBLeE 2. Differentiation of 
Hypoprothrombinemic States 


Prothrombin Time 


With With 


Added Added 
Factor Factors VII 
Basic v* and X* 
(sec) (sec) (sec) 
Normal 12 12 12 
Prothrombin deficiency 70 60 55 
Factor VII deficiency 60 50 $2.5 
Factor V deficiency 55 12 


* Rabbit brain adsorbed with calcium phosphate vas 
used as the source of factor V and aged serum as the 
source of factors VII and X. 


phosphate which removes prothrombin and 
factor VII but not factor V. A correction 
of the prothrombin time by this modifica- 
tion identifies the deficiency as that of fac- 
tor V. The second modification is to add 
aged serum to the plasma before doing the 
prothrombin time. Since aged serum con- 
tains factors VII and X, a normalizing of 
the prothrombin time indicates a deficiency 
of either factor VII or X. These two defects 
can be further differentiated by the pro- 
thrombin consumption test which is ab- 
normal only in factor X deficiency. In true 
hypoprothrombinemia, neither fresh ad- 
sorbed plasma nor aged serum corrects the 
prothrombin time. In Table 2 the differen- 
tial diagnosis is illustrated by actual case 
findings. 


Bleeding Due to Defects in Steps 1 and 2 


A. Factors: 
Platelets 
Contact factor 
Factor VIII (thromboplastinogen, 

AHG) 
Factor IX (plasma thromboplas- 
tin component, PTC) 
PTA (plasma thromboplastin an- 
tecedent) 
Hageman factor 
B. Basic diagnostic test: 
Prothrombin consumption test 
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C. Hereditary diseases: 
Thrombocytopenia 
Thrombasthenia 
Hemophilia vera or A 
Hemophilia B (PTC deficiency) 
Pseudohemophilia B (vascular 

hemophilia) 
PTA deficiency 
Hageman trait (non-bleeding) 


Steps 1 and 2 are considered together for 
diagnosis because the basic test to detect a 
defect in either is the prothrombin con- 
sumption test. ‘The amount of prothrom- 
bin consumed during clotting is directly 
dependent on the quantity of thromboplas- 
tin that becomes available. The test actu- 
ally is an indirect determination of the 
thromboplastin generated. Since many re- 
actions are involved, it is obvious that me- 
ticulous standardization of the procedure 
is required. The basic test does not meas- 
ure specifically any one factor participating 
in the production of intrinsic thrombo- 
plastin, but is an over-all estimation. By 
means of several simple modifications of 
the prothrombin consumption test, the im- 
portant primary factors may be individu- 
ally determined. 

The prothrombin consumption is low in 
thrombocytopenia and thrombasthenia but 
by adding hemolysate to the blood or 
plasma before clotting complete correction 
is obtained. A platelet count, of course, 
should be made and correlated with the 
prothrombin consumption time. It will 
usually be found that when the platelet 
count is above 50,000 per cubic millimeter, 
the prothrombin consumption time is 
normal. 

The prothrombin consumption test has 
its most important usefulness in the diag- 
nosis of hemophilia A and of hemophilia 
B. In severe classical hemophilia, the pro- 
thombin consumption time is eight to nine 
seconds when determined by the author's 
standardized procedure (11). Values above 
15 seconds are regarded as normal. In 
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TABLE 3. 


(ml) 
Basic test 
With: Hemolysate 
Hemolysate 
Aged serum 0.03 
Hemolysate 0.1 
Adsorbed normal plasma 0.005 


* Added to 1 ml of blood before clotting. 


hemophilia B the abnormal range is about 
the same except that the lowest value ob- 
tainable usually is ten seconds. In contrast 
to thrombocytopenia, the prothrombin con- 
sumption in either hemophilia A or B is 
not made normal by adding hemolysate 
before clotting (Table 3). 

The differentiation of 
from B is simple. By adding standard quan- 
tities of hemolysate and aged normal serum 
to the blood before clotting, the prothrom- 
bin consumption is completely corrected in 
hemophilia B but not in classical hemo- 
philia. This is easily explained by the fact 
that normal serum is rich in factor IX but 
devoid of factor VIII. 

In mild hemophilia A and also in hemo- 
philia B, the prothrombin consumption 
may be entirely normal. Recently, a modi- 
fication of the test has been developed 
which greatly increases its sensitivity. The 
native plasma of the patient, after being 
mixed with a standard quantity of hemoly- 
sate, is clotted in a silicone-coated test tube. 


hemophilia A 


Poor consumption of prothrombin is found 

with this test even in very mild hemo- 

philia (6). 
The basic 


prothrombin consumption 


may at times be abnormal in Hageman 
trait and in PTA (plasma thromboplastin 
antecedent) deficiency especially when the 
clotting is carried out in a silicone tube. 
Both conditions are easily differentiated 
from hemophilia as will be discussed later. 
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The Prothrombin Consumption Test in Differentiating Thrombocytopenia and Hemophilias A and B 


Hemophilias 


Normal ‘Thrombocytopenia A B 
(sec) (sec) (sec) (sec 
16-35 & & 10 
45 45 8 10 
60 60 8 60 
45 45 30 10 


In the condition known variously as 
pseudohemophilia B, vascular hemophilia, 
and angiohemophilia, the prothrombin 
consumption is often low, but does not 
remain consistently so. In the closely re- 
lated disease, pseudohemophilia A or von 
Willebrand’s disease, the prothrombin con- 
sumption is almost always normal as is the 
thromboplastin generation test of Biggs 
and Douglas (7). 

While the one-stage prothrombin time 
and the prothrombin consumption time 
tests are the key methods for the diagnosis 
of coagulation defects, other laboratory 
tests should be carried out, some routinely 
and others when they are specifically indi- 
cated. ‘Thus, a quantitative determination 
of fibrinogen or a platelet count need only 
be done when either the history or the 
results of other tests indicates the need for 
this information. The essential routine tests 
are the clotting and bleeding times and the 
tourniquet test. 

The Clotting Time: It is difficult to es- 
tablish the normal range of the clotting 
time unless the procedure is carefully stand- 
ardized. Values ranging from three to over 
20 minutes continue to be reported as nor- 
mal. By fixing the temperature, the size of 
the tube, the amount of agitation, and other 
factors, the range can be greatly narrowed. 
With the procedure we employ, the noi 
mal clotting time is between five and ten 
minutes (12). In Table 4, the clotting times 
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TABLE 4. The Clotting Time in Various 
Hereditary Bleeding Diseases 


Normal 
(5 to 8 min) 


Markedly Prolonged 
(20 to 120+ min) 


Severe factor VII de 
ficiency 

Severe thrombocytopenia 

von Willebrand’s disease 


Severe hyperheparinemia 
Severe hemophilia A* 
Severe hemophilia B* 
Severe hypoprothrom 


binemia* Mild hemophilia A 
Severe factor V defi- Mild hemophilia B 
ciency* Mild hypoprothrom 
Severe hypofibrino- binemia 
genemia* 


Hageman trait 


* The clotting time is directly related to the quantita- 
tive deficiency of the various clotting factors. 


observed in various hemorrhagic diseases 
are listed. From these data, the difficulty of 
interpreting the clotting time becomes ap- 
parent. In severe factor VII deficiency, for 
instance, with a prothrombin time over 60 
seconds, the clotting time is consistently 
normal. Likewise in severe thrombocyto- 
penia, the clotting time remains normal 
despite the low prothrombin consumption 
time. In contrast, the clotting time is 
greatly prolonged in Hageman trait; yet, 
hemostasis appears to be entirely normal. 
While the clotting time can be valuable in 
diagnosis, its limitations should be clearly 
recognized. A normal clotting time does not 
exclude the diagnosis of mild hemophilias 
A and B, hypoprothrombinemia, and many 
other bleeding states which can only be 
established by more sensitive tests such as 
the prothrombin and prothrombin con- 
sumption times. 

The Bleeding Time: While the mecha- 
nism underlying an abnormal bleeding 
time is not understood, the diagnostic value 
of the test is generally recognized. In von 
Willebrand’s disease, the diagnosis is 
largely dependent on a prolonged bleeding 
time unaccompanied by any significant de- 
viation of the other clotting factors. It 
should be emphasized that the bleeding 
time is prolonged in other bleeding condi- 
tions such as factor V deficiency. Particu- 
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larly important is the prolonged bleeding 
time that occasionally may occur tempo- 
rarily in both hemophilias A and B (13). 
This can easily lead to the error of diag- 
nosing a condition as pseudohemophilia B 
or vascular hemophilia, whereas it is true 
hemophilia. 

The Tourniquet Test: Like the bleeding 
time, the mechanism underlying a positive 
test remains unknown. A close relationship 
between the platelet count, the bleeding 
time, and the tourniquet test may at times 
be observed, ‘but often the three tests may 
be entirely disassociated. In von Wille- 
brand’s disease, the tourniquet test is fre- 
quently positive as von Willebrand first 
observed (14). In the series of cases which 
we have studied, this test has been found 
to be as significant as the bleeding time. 

The Thomboplastin Generation Test: 
When the prothrombin consumption test 
and the special modifications previously 
outlined are properly carried out, there is 
only an occasional need for the thrombo- 
plastin generation test as an additional aid 
for the diagnosis of the common bleeding 
diseases. The test is not suited for routine 
use because it is rather difficult technically. 
A skilled technician is required to carry it 
out and often an expert in coagulation is 
needed to interpret the results. 


Mepicat History 

The history should have these specific 
objectives: (1) to substantiate the existence 
of a bleeding state; (2) to estimate the 
severity of the disease; (3) to determine the 
basic type of bleeding; and (4) to establish, 
if possible, the hereditary pattern. 

It can be an exceedingly difficult task 
at times to determine from the history 
whether a basic hemostatic defect exists. 
An occasional nosebleed is not uncommon 
in normal children and bleeding after ton- 
sillectomy likewise does not necessarily 
characterize the patient as a bleeder. Pai 
ticularly difficult is the demarcation of nor- 
mal from abnormal bruising. A history of 
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bleeding after circumcision and after other 
minor operations, particularly tooth ex- 
traction, is often significant. Consistently 
heavy menstruation and postpartum hem- 
orrhage may be the cardinal clues to von 
Willebrand’s disease. 

The estimation of the severity of the 
disease clinically is often of diagnostic help. 
In several bleeding diseases such as hemo- 
philia, the defect is quantitatively trans- 
mitted to all affected members and the 
bleeding tendency tends to correlate with 
the degree of the defect. ‘Thus, if the con- 
centration of factor VIII is above 2%, he- 
marthroses are infrequent and when they 
do occur, permanent joint injury rarely 
results. 

From the history it is often possible to 
determine whether the bleeding is capil- 
lary (spontaneous) or arteriolar (traumatic). 
In thrombocytopenia which represents the 
prototype of capillary bleeding, the hemor- 
rhages occur primarily in the skin and 
mucous membranes and are superficial. In 
hemophilia the bleeding is traumatic and 
usually from arterioles, therefore, the hem- 
orrhages are usually deeper. Intramuscular 
and joint bleeding are common, While 
there may be considerable overlapping, the 
bleeding pattern of the various diseases is 
usually sufficiently characteristic to be of 
important diagnostic assistance. 

The hereditary pattern of the hemor- 
rhagic diseases is of prime importance in 


TABLE 5. 


Sex-linked 
Recessive 


Hemophilia A 
Hemophilia B 


disease 
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Dominant 


Telangiectasia 
von Willebrand's 
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diagnosis. The three major types are (1) 
sex-linked recessive, (2) autosomal domi- 
nant, and (3) autosomal recessive. Hemo- 
philias A and B are the known bleeding 
diseases belonging to the first type. At 
times a definitive diagnosis can only be 
made if the hereditary pattern is known. 
Thus, a patient, who is a descendant of the 
Tenna family in which hemophilia B has 
been traced to 1650, was found to have, in 
addition to the typical hemophilia B find- 
ings, a prolonged bleeding time. Without 
his hereditary history, he could easily have 
been misdiagnosed as a vascular hemo- 
philia. Much confusion could be avoided 
if the term hemophilia were restricted to 
the two hemophilias which are character- 
ized by a sex-linked recessive pattern. In 
Table 5 the common bleeding diseases are 
grouped according to their hereditary pat- 
tern. It will be observed that telangiectasia 
and von Willebrand’s disease are the only 
conditions which are transmitted as auto- 
somal dominants. This is particularly im- 
portant for the diagnosis of the latter dis- 
ease because many times all the laboratory 
findings including the bleeding time may 
be normal. It is probable that von Wille- 
brand’s disease is one of the most common 
bleeding diseases but because the bleeding 
is usually very mild and the laboratory 
studies are often normal, many patients are 
never diagnosed. It would be interesting 
to speculate how many hysterectomies are 


Inheritance Pattern of the Bleeding Diseases 


Autosomal 


Recessive 


Hypoprothrombinemia 
Factor V deficiency 
Factor VII deficiency 
Factor X deficiency 
Hyperheparinemia 
Hypofibrinogenemia 
Pseudohemophilia B 
(vascular hemophilia) 


The inheritance patterns of Hageman trait and plasma thromboplastin antecedent deficiency appear to belong 


to the third category. 


it 
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performed for menorrhagia without the 
true cause, namely, von Willebrand’s dis- 
ease, being recognized. 


PHYSICAL EXAMINATION 


All accessible areas of the body including 
the ear drums and the eye grounds should 
be examined for hemorrhage. In thrombo- 
cytopenic purpura, the bleeding into the 
skin is usually superficial and petechiae 
are often seen. In hemophilia the bleeding 
is representative of the traumatic type. It 
is often deep and a bruise is frequently the 
result of extravasation of blood from a 
small hematoma. In telangiectasia the 
mouth, nose, face, neck, finger tips, and 
nails are the common sites of the lesions. 
The joints, especially the ankles, knees, 
and elbows, should be examined for swell- 
ing, tenderness, and ankylosis. A hemar- 
throsis is usually indicative of hemophilias 
A and B. 


DISCUSSION 


The three most common _ hereditary 
bleeding diseases are the two hemophilias 
and von Willebrand’s disease. It has been 
reported from various countries that hemo- 
philia A is five times more frequent than 
hemophilia B and it has been suggested 
that this finding could be explained by 
postulating that the mutation rate in true 
hemophilia is much higher (15). Von Wil- 
lebrand’s disease is relatively common be- 
cause it is inherited as an autosomal domi- 
nant. Theoretically, half the offspring of 
an affected individual will inherit the dis- 
ease. As already stated, the disease is usually 
so mild, especially in males, that such sub- 
jects require little medical care. This and 
the fact that all laboratory tests may be 
found to be normal make one suspect that 
many cases remain unrecognized. 

The diagnosis of the common bleeding 
diseases offers no difficulty, provided a care- 
fully taken history is correlated with the 
data that any hospital laboratory should 
be able to furnish. Since the two key tests 
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are the prothrombin and the prothrombin 
consumption times, it is essential that these 
tests be carried out by reliable, standard- 
ized procedures. The directions worked out 
in our laboratory have been found to be 
satisfactory in a study of several hundred 
cases of bleeding diseases. The diagnosis 
of very mild bleeding states is difficult as 
is the recognition of some of the rare and 
atypical hemorrhagic diseases. Often both 
clinical experience and skilled laboratory 
personnel are needed to make the diagnosis. 

The incidence of such diseases as hemo- 
philia and von Willebrand’s disease is suffi- 
ciently high to warrant a greater interest 
in the hemorrhagic diseases, but more im- 
portantly, these hereditary states constitute 
a potential storehouse of information. The 
existence of over a dozen hereditary bleed- 
ing diseases offers a fertile area for ex- 
ploring the field of genetics. 

The study of the mechanism of hemo- 
stasis can be greatly aided by a correlation 
of the laboratory findings in the various 
bleeding diseases with a clinical history. 
Now that many severe bleeders, thanks to 
more effective treatment, have had their 
life span greatly extended, the effect of a 
consistent hypocoagulability on  athero- 
sclerosis, coronary thrombosis, and allied 
conditions can be investigated. But withal, 
the key requirement to this potential in- 
formation is an accurate diagnosis of the 
individual’s hemorrhagic disease. 


SUMMARY 


The diagnosis of the hereditary hemor- 
rhagic diseases depends largely on labo- 
ratory studies because in all the known 
conditions, with one or two exceptions, a 
coagulation defect can be detected by the 
tests now available. Such findings, how- 
ever, must be correlated and integrated 
with the history and physical examination 
in order to establish a definitive diagnosis. 
For practical purposes, the coagulation 
mechanism is divided into four major steps. 
Step 2, the generation of thromboplastin, 
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and Step 3, the conversion of prothrombin 
to thrombin, are clinically most important 
since the majority of the hereditary states 
are due to defects in these two mechanisms. 
The key diagnostic tests are the prothrom- 
bin consumption time, which measures the 
generation of thromboplastin, and the pro- 
thrombin time, which determines the rate 
of formation of thrombin from prothrom- 
bin. 


SUMMARIO IN INTERLINGUA 


Pro le objectivos del diagnose, le mechanismo 
del coagulation del sanguine pote esser dividite 
in quatro phases major. Le prime phase, i.e. le 
phase del initiation, consiste in le activation de 
un constituente del plasma (le factor de con- 
tacto) per thrombina e le reaction de ille con- 
stituente del plasma con un agente plachettal 
que se converte in le processo in erythrocytina. 
Le secunde phase consiste in le generation de 
thromboplastina per le interaction de erythro- 
cytina con factores VIII e IX. Le plus decisive 
test diagnostic in establir defectos in phase 1 
e phase 2 es le determination del tempore de 
consumption de prothrombina, e le plus im- 
portante morbos in iste categoria es thrombo- 
cytopenia e le hemophilias A e B. Le tertie 
phase es le conversion de prothrombina in 
thrombina per le action de thromboplastina e 
plure agentes auxiliar (factores V, VII, e X). 
Le test basic pro le establimento de defectos 
in phase 3 es le determination del tempore 
prothrombinic uniphasal, e le morbos in iste 
gruppo es hypoprothrombinemia e deficientias 
de factor V, VII, o X. Le quarte phase es le 
formation del coagulo de fibrina per le action 
de thrombina super fibrinogeno. Le test specific 
pro le establimento de anormalitates in iste 
phase es le determination del tempore de 
thrombina. Le nunc cognoscite morbos resul- 
tante de defectos in iste phase final es hypo- 
fibrinogenemia e hyperheparinemia congenite. 
Determinationes del tempores de coagulation 
e de sanguination, le test a tourniquet, e le 
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tests del generation de thromboplastina es utile 
in le differentiation del diagnoses. Le datos 
laboratorial debe esser correlationate con le 
anamnese e con le constatationes del examine 
physic. Le antecedentes anamnestic debe fornir 
datos in re le configuration hereditari e in re 
le typo de sanguination representate, i.e. le 
typo capillari o le typo arteriolar. 
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The Collagen and Elastin Content of the Lung 
in Emphysema 
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YONNECTIVE TISSUE FIBERS maintain the 
C normal arrangement of lung. struc- 
ture. These are scleroprotein fibers: colla- 
gen, elastin, and reticulin. They are 
characterized by their insolubility, their 
relative permanence, and their high ten- 
sile strength. They form a delicate but 
strong network to suspend those compo- 
nents of the lungs that are essential for 
the exchange of gases. Pulmonary em- 
physema is characterized by a distortion 
of lung architecture, hence is a disturbance 
in the geometric arrangement of connective 
tissue fibers in the lungs. Histologic studies 
in emphysema often have been interpreted 
as revealing marked changes in the 
amounts of connective tissues in the lung. 
The purpose of the present study is to 
compare measurements of collagen and 
elastin in severely emphysematous and in 
normal human lungs. 


HistoricAL NOTE 
Laennec (1) described emphysematous 
lungs and the lungs of extremely old peo- 
ple as being less elastic than normal. The 
basis for his statements is not entirely clear. 
He repeatedly commented on the large vol- 
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ume of air in the lungs in emphysema, 
using this as a criterion for the diagnosis 
of emphysema at autopsy. He remarked 
that the lungs of aged persons collapsed 
more completely than normal lungs on 
opening the chest post-mortem. Apparently, 
in the aged subject without emphysema, 
he relied on the texture of the tissue to 
indicate its elasticity. 

Many of the early workers were im- 
pressed by changes in the connective tissues 
of the lungs. In 1893 Auld (2) wrote, “It 
is the prevailing view with respect to the 
textural alterations in emphysema that they 
are of a degenerative and atrophic charac- 
ter throughout. These changes according to 
the researches of Rainey, Waters, Rind- 
fleisch, Eppinger, and others may be 
summed up as loss of elasticity and degen- 
eraton of the elastic fibers .. . .” Sudsuki 
(3) expressed a similar opinion although 
others disagreed (4). One wonders whether 
the pathologists tended to equate lung elas- 
tic behavior with the elastic tissue in the 
lungs. Perhaps the variety of staining meth- 
ods employed also contributed to the con- 
fusion. 


METHODS AND MATERIALS 


Chemical analyses of lung connective tis- 
sues would lack significance without an 
assessment of lung morphology. Lungs were 
obtained at the time of autopsy and glass 
connectors were tied into the main stem 
bronchi. The lungs were placed in a vat 
containing 0.1 normal sodium hydroxide 
solution and the solution was poured into 
the bronchial connector. Extraction in this 
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CONTENT OF LUNG IN EMPHYSEMA 


Ficure 1. Example of grade 2 emphysema (centrilobular emphysema). This lung skeleton 
was from Subject 7. The scale is millimeters. 


solution was continued seven to 14 days 
at room temperature, as described in a pre- 
vious report (5). The sodium hydroxide 
solution was changed every day. Finally, 
the lungs were rinsed with water and dried 
with air at a positive pressure of ten centi- 
meters of water. The resultant preparation 
consists mainly of collagen, elastin, and 
reticulin and has been referred to as the 
connective tissue skeleton of the lungs. It 
retains its configuration in the inflated po- 
sition on drying, and has a texture similar 
to that of ordinary typing paper. 

The dried lung skeletons were cut 
sagitally in several planes for examination. 
The presence of emphysema was usually 
obvious on gross examination. Details of 
the gross appearance were recorded. Se- 
lected areas were examined with a stereo- 
microscope. The severity of emphysematous 


involvement was assessed mainly from the 
size of the air spaces and the extent of the 
tissue involved. Grade | represented mini- 
mal or sharply localized minor changes. 
Grade 2 comprised more advanced or more 
diffuse lesions and included centrilobular 
emphysema of moderate severity as shown 
in Figure 1. Grades 3 and 4 included severe 
and diffuse destruction of the lung archi- 
tecture with marked enlargement of the 
air spaces. Examples of these are shown in 
Figures 2 and 3. Grade 4 included ex- 
tremely severe examples of destructive em- 
physema. 

Patients included in the study were se- 
lected only on the basis of the morphology 
of the dried lung connective tissue skeleton. 
Surprisingly, it was more difficult to obtain 
material for inclusion in the control than 
in the emphysema group. In general the 
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FicurE 2. Example of grade 3 emphysema from Subject 10. The striking paraseptal 
lesions are apparent. The scale is millimeters. 


TABLE 1. Emphysema Cases 


Age BSA* Duration Lung 
ject (yr)  (m?%) Dyspnea (yr) Cause of Death Studied Comments 


1 ss Severe 4 Pulmonary insufficiency See Table 3 
2 : Severe 2 Pulmonary insufficiency 4 COs combining power 35 
mEq/liter 
Severe : Pulmonary insufficiency Died on 12th hospital ad- 
mission for this disease 
Perinephric abscess 
Severe Pulmonary insufficiency Frequent asthma, severe cy- 
anosis 
Moderate : Gastrointestinal hemorrhage F Recurrent asthmatic attacks 
Moderate Renal insufficiency COz combining power, 32 
mEq/liter 
Bronchopneumonia Hemiplegia due to old cere- 
brovascular accident 
Severe Pulmonary insufficiency 
10 65 Myocardial infarction 
Mean 
SDT 
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TABLE 1—Continued. Control Group 


BSA* 
(m?) 


68 1.76 

70 1.85 

41 1.89 

43 1.68 

2.04 

71 2.04 

67 1.67 

63 1.59 

55 1.53 

Mean ol 1.78 
SDt 12 0.19 


Multiple myeloma 


Lung 
Studied 


Cause of Death 


Pancreatic carcinoma 

Gun shot wound of the head 
Chronic glomerulonephritis 
Cerebral hemorrhage 
Rheumatic valvulitis 
Hypertensive heart disease 
Obstructive jaundice 
Cerebral hemorrhage 


* Body surface area in square meters. 
+ Standard deviation. 


patients included in this study exhibited 
severe forms of the disease. The control 
lungs were obtained from subjects of ages 
roughly similar to those in the emphysema 
group. This seemed to be important not 


only because aging is thought to produce 
changes in lung structure, but also because 
the elastin in the lung increases with age 
(6). Thus, the control tissues were not en- 
tirely normal as compared to those of 


Ficure 3. Example of grade 4 emphysema from Subject 5. The scale is millimeters. 
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Ficure 4. External view of a lung skeleton from the control group. 
The entire scale is four centimeters in length. 


healthy young subjects. They were, how- 
ever, the most nearly normal specimens 
encountered in the collection of a large 
series of lungs from persons without clinical 
or gross autopsy evidence of emphysema. 
It was not convenient to analyze an en- 
tire lung skeleton at one time so that the 
preparations were divided further. The 
sagittal blocks were separated along the 
interlobar fissures and each block was 
graded separately for the severity of em- 
physema. It should be pointed out that this 
classification is arbitrary and hence only 
crudely quantitative. Gross photographs 
were made and the entire lung was sub- 
mitted for analysis in four to six blocks. 
Each block of tissue was analyzed with a 
modification (6) of the procedure described 
by Lowry, Gilligan, and Katersky (7). The 


modification was followed precisely except 
that the initial overnight extraction in so- 
dium hydroxide was omitted. This seemed 
to be reasonable since the fresh whole lung 
had been exposed to alkali for a prolonged 
period of time. The technique is a simple 
gravimetric one. Collagen is estimated by 
its conversion to a soluble form with heat 
in the presence of water. Elastin is deter- 
mined from the nitrogen content of the 
residual insoluble material. The fate of 
reticulin is uncertain but it may be meas- 
ured with the collagen fraction. Elastin 
was calculated, and two-dimensional paper 
chromatograms and hydroxyproline meas- 
urements were also performed, as described 
in the previous report (6). Valine was meas- 
ured microbiologically with Leuconostoc 
arabinosus. 
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RESULTS 


Table 1 presents the age, physical char- 
acteristics, and clinical diagnoses of all sub- 
jects. It will be noted that the mean age of 
subjects in the control group was lower 
than that in the emphysema group. Fortu- 
nately, the difference is only six years and 
thus would not invalidate the results. It 

yas not found that correcting the results 

for variations either in body weight or in 
body surface area significantly reduced the 
scatter of the data. 

Figure 4 presents an external view of one 
of the lungs from the control series. The 
features shown are typical, including the 
smooth external contour and the fine pat- 
tern of soot-marked subpleural lymphatics. 
Figure 5 presents a photograph of a con- 
trol lung in sagittal section. The regular 
and uniform size of the terminal air spaces 
is typical of healthy lung tissue. Figure 6 
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is an enlarged view of another lung from 
the control series. Individual spaces in 
these preparations are difficult to identify 
with certainty. The smallest spaces repre- 
sent the alveoli, while the larger spaces are 
the respiratory bronchioles, alveolar ducts, 
and alveolar sacs. 

The emphysematous lungs differed in ap- 
pearance from the control lungs. They 
tended to have an irregular surface, some- 
times presenting large bullous protruber- 
ances. There was also an abundance of 
carbonaceous pigment in the emphysema- 
tous as compared to the control lungs. 
While the control lungs were light grey in 
color, the emphysema lungs were much 
darker, in two instances even black. One 
lung included in the study exhibited only 
centrilobular lesions (Case 7, see Figure 1). 
Carbonaceous pigment was common in the 
regions of emphysematous involvement but 


Ficure 5. Cut section of a lung skeleton from the control group. 
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Ficure 6. Enlargement of a cut surface 
The small units of the 


was not a constant finding. All types of 
destructive changes were encountered. The 
lesions could be demonstrated to advantage 
by removing the pleura as shown in Figure 


from a control group lung skeleton. 
scale are millimeters. 


7. Paraseptal lesions were also seen in 
pleural views (Figure 8). 

Table 2 presents the results of collagen 
and elastin measurements in all of the sub- 


Table 2. Emphysema Group 


Lung Whole Whole 


Lung Skeleton Lung 


Lung Ratio of Purity of | Hydroxy 


Subject Lung Weightt Weightt Collagent Elastin Collagen to Elastin proline! 


No. Studied* (g) (g) 


17.31 
21.84 
18.97 
21.44 
22.02 
18.49 
24.89 
22.09 
14.56 
15.69 
19.73 

3.10 


(g) Elastint Residue§ (%) 
2.940 
4.559 
2.878 
3.132 
4.328 
4.095 
4.563 
3.606 
2.231 
2.922 
3.525 
0.780 


82.54 2.08 
82.26 2.69 
83.50 
60.60 
79.36 
86.11 
64.54 
77.14 
77.07 
80.59 
77.37 
7.90 


Ue 


wns 


~ 
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(g) 
1 R 725 6.58 aes 
2 10.37 
3 R 350 7.31 
4 L 210 10.30 
5 R 350 10.82 
6 L 500 10.07 : 
7 L 500 10.83 
8 R 850 9.91 
9 L 300 8.83 oa 
10 R 600 8.58 ae 
Mean 487 9.36 
SD] 209 1.41 
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TABLe 2—Continued. Control Group 


Lung Whole Whole 
Lung Skeleton Lung Lung Ratio of Purity of | Hydroxy- 
Subject Lung Weight} Weightf Collagent Elastin Collagento Elastin proline 
No. Studied* (g) (g) (g) (g) Elastint Residue§ (%) 


600 12.70 6.20 3.592 , 87.58 
400 15.01 6.47 2.779 : 80.88 
725 14.31 8.19 2.771 a, 85.18 
550 19.72 5.65 923 74.81 
500 23.53 8.87 243 va 69.09 
400 20.50 10.23 3.724 7 79.13 
300 17.06 8.91 2.072 a 69.83 
800 15.96 8.91 3.593 48 77.29 
450 12.86 6.77 2.900 ia 77.93 
Mean 525 16.85 7.80 3.177 & 77.97 
162 3.50 1.48 0.621 5.87 


* Right or left. 

+ As measured by the autopsy surgeon. 

t Constant dry weight. 

§ Per cent calculated from nitrogen analysis assuming elastin contains 16.34%, nitrogen. 
\| Calculated as per cent of elastin on the basis of nitrogen analyses. 


© Standard deviation. 


Ficure 7. Pleural view of the lung skeleton from Subject 7. The scale is 1 centimeter long. 
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Ficure 8. Pleural aspect of the lung skeleton showing paraseptal lesions. 


jects. The mean dry weight of the lung 
skeleton was 17 g in the control group and 
20 g in the emphysema group. Of this, 
collagen averaged 46.3 and 47.4% respec- 
tively in the control and emphysema 
groups. Elastin was 18.9% and 17.9% in 
the same groups, respectively. The ratio of 
collagen to elastin was 2.54 in the control 


EMPHYSEMA SEVERITY 


EMPHYSEMA 
© CONTROL 


2 3 4 
RATIO OF COLLAGEN TO ELASTIN 


Ficure 9. The ratio of collagen to elastin for each 
block of lung tissue has been plotted against the 
severity of emphysematous involvement. 


and 2.73 in the emphysema series. The dif- 
ference in mean dry lung weight between 
the two groups is partially explained by 
the fact that there were more right lungs 
in the emphysema than in the control se- 
ries. Detailed tables of the data from the 
original blocks of lung tissue are avail- 
able.* Figure 9 presents the ratio of colla- 
gen to elastin plotted against the severity 
of emphysematous involvement for all of 
the tissue blocks studied. It can be seen 
that there is no correlation between the 
structure of the tissue assessed in this man- 
ner and the ratio of collagen to elastin. 
This ratio is useful as it avoids a need for 


* Material supplementary to this article has been 
deposited as Document No. 6812 with the ADI 
Auxiliary Publications Project, Photoduplication 
Service, Library of Congress, Washington 25, D. C. 
Photoprints or microfilm (35 mm) may be secured 
for $1.25 each. Make check or money order payable 
to Chief, Photoduplication Service, Library of 
Congress. 
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3. Pulmonary Function Studies in 
Subject No. 1 


2.33 liter 


Vital capacity 
Residual volume 4.00 liter 
Total lung capacity 6.33 liter 
Ratio residual /total 63% 
Index of mixing 9.92% 
One second vital capacity 45% 
Maximal breathing capacity 25 liters/min 
Arterial blood 

Oxygen saturation 80% 

CO, tension 61 mm Hg 


considerations of body size and lung 
weight. 

The amino acid composition of the elas- 
tin product has been assessed on two-dimen- 
sional paper chromatograms. It was not 
found to differ significantly from that of 
normal lung tissue or of ox neck ligament 
with this admittedly crude technique. The 
vast majority of the elastin is composed of 
glycine, analine, valine, proline, leucine, 
and isoleucine. The mean hydroxyproline 
content of the elastin was 2.2°% in seven 
emphysema subjects and 2.3% in seven 
controls. Valine accounted for an average 
of 16.5% of lung elastin dry weight in 12 
measurements. These data are useful be- 
cause valine is known to be abundant in 
elastin, but to be present in collagen in 
much smaller amounts. 

It is of some interest that one subject 
in the emphysema series had been stud- 
ied in the pulmonary physiology laboratory 
two years before his death. Table 3 presents 
the results of these physiological measure- 
ments. His lung skeleton presented grade 4 


(severe) emphysematous changes. 


Discussion 

Studies of the structure of the lungs in 
the inflated position were essential. Laen- 
nec (1) pointed out that emphysematous 
changes could not be appreciated if the 
lungs were permitted to collapse. The re- 
cent studies of Gough and Wentworth (8) 
have emphasized this point. Committees of 
American and British pathologists (9, 10) 
recently have recommended some type of 


CONTENT OF LUNG 


IN EMPHYSEMA 219 


distention as being necessary for the 
morbid determination of pulmonary em- 
physema. Probably the centrilobular lesions 
were not widely appreciated for many 
years simply because the pathological ex- 
aminations were carried out with collapsed 
specimens. 

Tissues included in the present study 
were either normal or severely diseased. 
The absence of emphysema classified as 
grade 1 may be noted in Figure 9. This 
omission was intentional. It was thought 
that connective tissue changes in em- 
physema might be detected most readily 
in severely diseased lungs. The findings in 
this study would seem to eliminate the 
need for a similar assessment in lung tissue 
with only mild or moderate emphysema- 
tous changes. 

The present findings can be stated very 
simply. Severe pulmonary emphysema as 
detected in the air-dried inflated lung 
skeleton was not associated with any altera- 
tion in the percentage of collagen or elastin 
as compared to a series of control lungs. 
Although these results are based on whole 
lungs, a study of individual tissue blocks 
showed no relationship between collagen 
or elastin content and the severity of em- 
physematous involvement. The mean ratio 
of collagen to elastin was closely similar 
between the emphysematous and control 
subjects, nor was there any difference in 
the purity of elastin residues between the 
groups. 

These results are not startling except 
that they appear to conflict with the opin- 
ion of pathologists (11, 12) who have 
studied the elastic tissue of the lung in 
emphysema. McLean (13) attached no par- 
ticular significance to the alterations in 
elastic tissue in emphysematous lesions. 
He emphasized that the elasticity of the 
lung is not a simple function of lung elas- 
tic tissue. It seems safe to conclude on the 
basis of the present study that pulmonary 
emphysema does not result from any pri- 
mary dissolution or loss of connective 
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tissue, either collagenous or elastic in 
nature. 

Aside from the uncertain specificity of 
the staining methods employed in the study 
of emphysema, some of the previous con- 
fusion must have resulted from the tend- 
ency of earlier workers to equate the 
elastic tissue in the lungs with the elastic 
performance of the lungs when filled with 
air. von Neergaard (14) demonstrated the 
importance of surface phenomena in lung 
elastic behavior. Evidence has been pre- 
sented recently indicating that destruction 
of the elastic tissue in the lungs with elas- 
tase is not associated with any significant 
changes in elastic properties of lungs filled 
with air (15). Whatever the final impor- 
tance, it may be concluded now that the 
over-all elastic behavior of the lungs with 
air is not solely dependent on stress elonga- 
tion in elastic tissue fibers. 

It is of some interest that the elastin 
in the lungs increases in amount during 
adult life. This finding has been confirmed 
independently by Briscoe, Loring, and 
McClement (16, 17), by Wright, Kleiner- 
man, and Zorn (18), and by Scarselli and 
Repetto (19). The reason for this increase 
in elastin is not clear. The elastin has the 
same amino acids whether obtained from 
young or aged subjects. It undoubtedly has 
different physical properties but these have 
not been elucidated fully. The question 
may be raised whether this change is merely 
a reduction with aging in the solubility of 
the elastin. Much work remains before this 
can be explained completely. 

There are some important basic consid- 
erations with respect to the fibrous network 
of the lungs. Collagen fibers exhibit very 
little elongation on stress, having a high 
modulus of elasticity, while elastic fibers 
are capable of elongation up to 100% of 
their resting leagth. The physical proper- 
ties of reticulin are unknown but might 
resemble those of collagen since reticulin 
appears to be a type of collagen (20). From 
a structural point of view it is important 
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that collagen is condensed in the pleura 
and about the larger vessels and bronchi. 
Elastic tissue is seen as two layers in the 
pleura and apparently occurs around all 
vessels and bronchi, and in the alveolar 
walls. Most significant, perhaps, is the dem- 
onstration of prominent elastic fibers at 
the free edge of interalveolar septae (21). 
If the lung network is continuous, as it 
appears to be, this may be a critical site 
for elastic tissue fibers. In this position, 
elongation may protect against fiber rup- 
ture when the lung is distended maximally 
or otherwise subjected to mechanical 
stress. 

From a clinical standpoint it seems im- 
portant to recognize the critical nature of 
fiber rupture from whatever cause. Forces 
normally present might be expected to pull 
apart the broken ends of the fibers during 
life. It is difficult to find any evidence that 
such fibers, once ruptured, might be joined 
together or replaced with new tissue in the 
previous arrangement. There are of course 
localized changes which result from various 
inflammatory processes. Tuberculosis, fun- 
gus infections, and putrid lung abscesses 
are examples. Healing is thought to occur 
in these conditions through the formation 
of scar tissue and its subsequent contrac- 
tion. There is ample documentation that 
such diseases may leave a permanent, al- 
though localized, deformity in the lung 
connective tissue framework. ‘The sequence 
of events in pulmonary emphysema or even 
in aging of the lungs is much less well 
understood. 

The present study is of limited scope be- 
cause the lung tissues were not fractionated. 
‘Thus the connective tissues measured have 
not been localized to blood vessels, bronchi, 
or interalveolar septae. Neither has any 
light been cast on the qualitative aspects 
of lung connective tissues. Measurements 
are needed on their physical properties and 
on their chemistry. The study of connective 
tissues in the lung has been neglected for 
a long time. It is pertinent to those inter- 
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ested in emphysema and it should find 
some application in the basic biologic sci- 
ences. The present study follows the fa- 
miliar pattern of raising more questions 
than it answers. 


SUMMARY 


Collagen and elastin measurements were 
compared in severely emphysematous and 
in normal lungs. The alkaline extraction 
method of Lowry was employed. Morpho- 
logic alterations were assessed on air-dried 
connective tissue skeletons of the lungs 
prior to analysis. The presence of em- 
physema was not associated with any sig- 
nificant alteration in collagen or elastin, or 
the ratio of these substances. It was con- 
cluded that pulmonary emphysema does 
not result from any primary dissolution o1 
loss of lung collagen or elastin. 
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SUMMARIO IN INTERLINGUA 


Fibras de tissu conjunctive (collageno, elas- 
tina, e reticulina) provide le fortia tensil que 
mantene le arrangiamento normal del structura 
pulmonar. Emphysema pulmonar es characteri- 
sate per un distortion del architectura pulmonar 
e€ assi es un disturbation in le arrangiamento 
geometric del fibras de tissu conjunctive in le 
pulmones. Studios histologic es frequentemente 
interpretate como indication de reducite quan- 
titates de tissu elastic in emphysema. 

In le hic-reportate studio, pulmone: total de 
provenientia necroptic esseva subjicite a ex- 
traction a temperaturas normal de interior in 
un solution de hydorxydo de natrium. Post 
plure dies, le preparatos esseva lavate € siccate 
in aere sub pression. Le resultante preparato 
consiste principalmente de tissu conjunctive e 
ha essite designate como le skeleto del pulmon. 
Le morphologia pulmonar esseva studiate, e le 
skeletos esseva analysate in toto pro collageno 
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- e elastina. Le methodo de extraction alcalin de 


Lowry, Gilligan, e Katersky esseva empleate. 
Un total de dece severmente emphysematose 
pulmones e novem normales esseva studiate. Le 
etates representate in le duo gruppos esseva 
comparabile. 

Sever emphysema pulmonar non esseva asso 
ciate con ulle alteration del procentage de col- 
lageno o elastina in comparation con le serie 
de pulmones de controlo, a base de analyses del] 
aero-siccate inflate skeletos pulmonar. Un studio 
de blocos individual de tissu revelava null 
relation inter le contento de collageno o elas 
tina e le severitate del emphysematismo. Iste 
resultato pare confliger con le majoritate (ben 
que non le totalitate) del estimatos histologic 
de tissu conjunctive del pulmon in emphysema. 
Fs concludite que emphysema pulmonar non 
resulta de un dissolution o perdita primari de 
tissu conjunctive del natura de collageno o 
de elastina,. 
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Lung Abscess—A Review of Forty-one Cases 


Irvin F. RUMBAUGH, M.D. and JOHN A. PRIOR, M.D., F.A.C.P. 


Columbus, Ohio 


ESPITE THE RAPID ADVANCEMENT in both 
D the medical and surgical treatment 
of lung abscess, the continued mortality 
and prolonged disability still make this 
form of pulmonary suppuration a serious 
disease. This study of 41 patients admitted 
to The Ohio State University Hospital over 
a five-year period was undertaken to deter- 
mine what aspects of diagnosis and therapy 
are of special importance and what effect 
associated diseases, both systemic and pul- 
monary, have on ultimate results. 

A lung abscess is an area of localized sup- 
puration and cavity formation within the 
parenchyma of the lung. The term, lung 
abscess, is often used loosely to refer to 
any cavity that appears radiographically to 
be located within the lung. It is important 
to remember that entities such as infected 
localized emphysema (1), pneumatocele, 
and tumor may simulate abscess. 

In 1936 Allen and Blackman (2) in an 
extensive review of lung abscess found the 
mortality in 1,086 medically treated pa- 
tients was 34.4% and in 1,028 cases treated 
surgically was 34.2%. A new approach was 
presented when Neuhof and Touroff (3) 
in 1938 instituted external drainage as a 
treatment for abscess of the lung, which 
further reduced mortality to 4.4% in 45 
cases. Although external drainage achieved 
a sharp reduction in mortality, the post- 
operative complications and disability con- 
tinued to be a considerable problem. 
Disadvantages of the procedure included 
hemorrhage, residual bronchiectasis, em- 
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physema, and the ever-present possibility of 
draining a carcinomatous abscess (4). For 
the years 1938 to 1942, Sweet (5) reported 
a mortality of 18.3%, but noted that 22.5% 
of the survivors had residual disease. Lobec- 
tomy was performed on a number of pa- 
tients as well as a few external drainage 
procedures. 

With the advent of antibiotics the prog- 
nosis and management of pulmonary sup- 
puration changed remarkably. In many 
instances therapy with antibiotics was able 
to resolve the abscess. If such therapy did 
not effect a resolution it was possible with 
their use to control the acute aspects of 
the disease, reduce surrounding reaction, 
and localize the process, enabling the sur- 
geon to do resectional surgery. Antibiotic 
therapy combined with improved surgical 
and anesthetic technique is responsible for 
the reduction of the morbidity and mor- 
tality accompanying lung abscess. Resec- 
tional surgery has proved to be far superior 
to external drainage. There is, however, 
no room for complacency since the mor- 
tality of this type of pulmonary suppura- 
tion persists in the range of 1.9% to 7% 
(6-8). Of the patients surviving an acute 
lung abscess, some are left with chronic 
disability, such as bronchiectasis, pulmo- 
nary fibrosis, emphysema, loss of function- 
ing lung tissue, or fibrothorax. Although 
the exact incidence of residual disability 
is difficult to determine from the literature, 
it may be as high as 25 to 30% (5, 7). 

Although not included in the scope of 
this paper, cavitation associated with bron- 
chogenic carcinoma cannot be ignored due 
to its frequent occurrence and ease of con- 
fusion with simple pyogenic cavitation. 
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Brock (9) reported that 13.8% of patients 
with bronchogenic carcinomas have accom- 
panying abscess formation. Strang and 
Simpson (10) found an incidence of 19% 
at necropsy. Hauser and Wolpaw (11) re- 
ported an incidence of 129%. They empha- 
sized the difficulty in separating pyogenic 
abscess from that secondary to broncho- 
genic carcinoma by clinical and _ radio- 
graphic techniques. 


Tue Stupy oF 41 PATIENTS 


Forty-one patients with lung abscess 
entered University Hospital during the 
five-year period between 1954 and 1959. 
Patients with cavity formation associated 
with bronchogenic carcinoma, tuberculosis, 
and fungus infections were not included in 
this study. These 41 patients were evalu- 
ated from the standpoint of age, sex, loca- 
tion of the abscess, predisposing factors, 
associated diseases, bacteriology, methods 
and results of therapy, and residual pul- 
monary disability. 


AGE AND SEX DISTRIBUTION 


The age and sex distribution of our 
patients is shown in Table 1. It is note- 
worthy that the most common age of occur- 
rence is between the ages of 40 and 60 and 
the sex ratio is more than 3:1 in favor of 
males but as noted, this is not statistically 
significant when compared to our hospital 


TabBLe 1, Age and Sex Distribution of 
41 Patients with Lung Abscess 


Male Female Total 


A chi square examination fails to reveal significant 
deviation for male versus female incidence or for age 


distribution as compared to the general hospital 


population. 
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population. The age distribution is influ- 
enced by the fact that there is no pediatric 
service in the University Hospital. 


ETIOLOGY 

Numerous etiologic factors may play a 
role in the formation of a pulmonary ab- 
scess. Brock (9) reported that the most 
common is aspiration of infected material. 
Aspiration may occur under a variety of 
circumstances, for example, during any 
diminution or loss of consciousness, such 
as diabetic acidosis, epilepsy, alcoholic in- 
toxication, anesthesia, especially associated 
with surgery of the head and neck; during 
dental procedures when bits of dental cal- 
culus are aspirated; or by aspiration of 
vomitus or foreign body. Poor oral hy- 
giene, upper respiratory tract infections, 
and pneumonias are probably the most 
common predisposing factors. Less fre- 
quently reported causes are bronchial 
adenoma, septic and occasionally bland 
pulmonary emboli (7, 12), and traumatic 
intrathoracic hematoma which becomes 
secondarily infected. 

In this study of 41 cases, the following 
possible predisposing factors were noted: 
chronic alcoholism in five patients; seven 
who were noted to have extremely poor 
dental hygiene; two who had a definite 
history of recent coma; one who developed 
the abscess postoperatively; one who aspi- 
rated vomitus; and 11 who had preceding 
upper respiratory tract infection or pneu- 
monia. In 14 patients no_ predisposing 
factor could be determined. 


ASSOCIATED DISEASES 


Watterman, Domm, and Rogers (13) re- 
ported that 19% of the abscesses in their 
series were secondary to some other pri- 
mary serious disease. Similar results were 
found in this study: six patients, or 14%, 
had another serious primary disease. Two 
patients had carcinoma of the larynx (one 
with tracheoesophageal fistula), one had 
ulcerative colitis, and three had leukemia 


Age 
20-30 5 1 6 
30-40 5 ae 
40-50 12 2 14 
50-60 6 5 11 : 
60-70 2 1 3 ; 
41 
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(one acute lymphatic, one acute monoblas- 
tic, and one chronic lymphatic). 

Associated pre-existing pulmonary disease 
appeared to exert an important influence 
on both the development and treatment of 
lung abscess. In the 35 patients who had 
lung abscess as their primary diagnosis, that 
is, omitting the six patients above, there 
were ten who had bronchiectasis and one 
who had bronchogenic cysts as shown by 
bronchography (not all patients had bron- 
chography). Three patients had bronchial 
asthma and one had emphysema. ‘Thus, in 
42% of these patients there was altered 
pulmonary architecture and function be- 
fore the additional insult of abscess forma- 
tion. Although it is difficult to evaluate to 
what extent a superimposed pulmonary 
abscess caused advancement of pre-existing 
disease, it seems to be reasonable that it 
would result in still further functional and 
anatomic derangement. 

In addition to these patients with pre- 
existing pulmonary pathology some were 
noted to have associated nonpulmonary dis- 
eases. Included in this group were two 
patients with congestive heart failure, one 
who had a cerebrovascular accident, one 
with diabetes mellitus, one having chronic 
pancreatitis, and two having psychoses. 
Management of the pulmonary disease was, 
of course, complicated and influenced by 
the associated conditions. 


SYMPTOMS 

The symptoms of lung abscess are multi- 
ple but the most common are cough, pro- 
duction of copious amounts of purulent 
sputum, chills, and fever. The order of 
frequency of the various symptoms is shown 
in Table 2. Marked weight loss was quite 
common, being present in ten of 41 pa- 
tients, and in several it ranged between 
20 and 25 pounds, suggesting the possibility 
of malignancy. 

Duration of symptoms at the time of ad- 
mission to the hospital varied from a week 
to several months. It is important to deter- 


LUNG 
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ABSCESS 


TABLE 2. Frequency of Symptoms in 41 
Patients with Lung Abscess 


Number 
Cough 35 85 
Purulent sputum 21 51 
Fever and chills 16 39 
Hemoptysis 15 36 
Weight loss 10 24 
Chest pain 10 24 
Dyspnea 5 12 
Fatigue and malaise 3 7 
Night sweats 1 2 


mine as precisely as possible the onset of 
the process since this may yield important 
clues as to chronicity and associated dis- 
ease. A history of chronic cough may indi- 
cate the presence of associated pulmonary 
disease such as bronchiectasis, but if there 
is superimposed abscess, the date of onset 
often can be ascertained by a change in 
over-all symptomatology. In two patients 
there was very little tracheobronchial drain- 
age of the abscess with the result that 
fatigue, weight loss, and chest pain were 
the only clinical manifestations, a produc- 
tive cough being entirely absent. 


BACTERIOLOGY 


It is stated in the literature that lung 
abscess is frequently a mixed infection (14, 
15). This is borne out by analysis of the 
bacteriology of the sputum of our patients. 
The various organisms from all cultures 
on the patients in this series are reported 
in Table 3. When multiple cultures were 
obtained, as was the case in 23 patients, all 
organisms found in the various cultures 
were recorded. The great variety of organ- 
isms found is obvious. The relatively large 
number of gram-negative organisms should 
be noted. Analysis of the sequence of events 
yielded several interesting observations. In 
all of the 23 patients on whom multiple 
cultures were obtained there was a change 
in subsequent cultures from the original 
organisms, although in some there was per- 
sistence of the original organisms in several 
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Microorganisms Found on 
Culture of Sputum 


TABLE 3. 


Number of 
Times Organism 


Organism Cultured 
Alpha streptococcus 19 
Beta streptococcus 18 
Staphylococcus 16 
Neisseria 14 
Escherichia coli 11 
Yeasts 10 
Hemophilus influenza 8 
Klebsiella pneumoniae 8 
Proteus 7 
Pseudomonas 7 
Pneumococcus 4 
Diphtheroids 3 
Hemophilus hemolvticus 3 
Achromobacter 3 
Spirochetes and fusiform 2 


bacilli (by smear) 
Escherichia freundii 
Paracolon 


cultures. Most significant was that in 21 of 
23 patients the change was from a gram- 
positive organism to a gram-negative one, 
or from one gram-negative organism to an- 
other. Thus in 91% a change in flora in- 
cluded the growth of a new gram-negative 
organism. Persistence of the presumed ini- 
tiating pathogenic organisms in three serial 
cultures could not be found in any case. 


RADIOLOGIC ASPECTS 


Pyogenic cavitation may occur in any 
bronchopulmonary segment and in most 
cases only a posteroanterior and _ lateral 
chest roentgenogram is necessary for accu- 
rate localization. Abscess formation was 
more common in our series on the right 
side (Table 4) probably due to the straight 
course of the right main stem bronchus and 
the ease with which aspirated foreign ma- 
terial and bacteria may gain entrance to 
the right lung. Definite enlargement of the 
ipsilateral hilar lymph nodes was observed 
in 1] patients. 

Bronchography often yields considerable 
significant information when dealing with 
abscess of the lung. It is important to 
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TasB_e 4. Location of Lung Abscesses as Determined 
by Posteroanterior and Lateral Roentgenograms 
and Bronchograms 


No. 
Right upper lobe 16 
Right middle lobe 2 
Right lower lobe 14 
Left upper lobe 2 
Left lower lobe | 
Multiple abscesses 2 


evaluate not only the area involved but the 
entire tracheobronchial tree. The coexist- 
ence of other associated pulmonary _pa- 
thology, especially bronchiectasis, may have 
great impact on the medical or surgical 
management or both. In our patients with 
the primary diagnosis of lung abscess, 25 
of the 35 had bronchography, ten cases of 
which showed bronchiectasis and one bron- 
chogenic cysts (Figure | a and b). In five the 
evidence of malignant tumor on the bron- 
chogram was felt to be sufficiently great 
that these patients were subjected to imme- 
diate surgery at which time the benign na- 
ture of the lesion was established. 


CYTOLOGY 


Cytology study of the sputum is an im- 
portant method of differentiating between 


FicureE | a. Chest roentgenogram taken February 
3, 1956, shows 2.5 cm cavity in superior segment 
right lower lobe. 
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Ficure 1 6b. Bronchogram of same date shows 
large infected bronchogenic cyst in superior seg- 
ment right lower lobe and smaller cyst in lateral 
segment left lower lobe. 


simple abscess and abscess secondary to 
tumor. Its use is especially indicated in 
those patients that are in the cancer age 
group. Although very helpful, complete 
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reliance should not be placed on it because 
the cellular alterations associated with se- 
vere infection of the lung may be difficult 
to differentiate from malignant cells (16, 
17). Of our patients, ten had cytologic ex- 
amination of their sputum on one or more 
occasions and in one the report of malig- 
nant cells proved to be erroneous. 


BRONCHOSCOPY 

Bronchoscopy was performed one or 
more times on 15 patients and in 11, defi- 
nite localization of the abscess was possible. 
Aspiration was of temporary therapeutic 
value in one patient. 


ANTIBIOTIC THERAPY 


Analysis of our patients did not reveal 
any antibiotic or combination of antibiotics 
that gave consistently better results than 
another. Many of our patients were ini- 
tially given high dosages of aqueous peni- 
cillin and streptomycin with indicated 
changes being made later on the basis of 
a bacteriologic report of their sputum and 
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Ficure 2. Chart of 41 patients with lung abscess demonstrating the duration of symptoms, 
associated serious primary and/or pulmonary disease, and results of medical or surgical 


therapy. 
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DURATION OF PATIENT FOLLOW UP 
1955-1960 


NUMBER OF PATIENTS 
1 


LOST TO 2-6 


FOLLOW UP MONTHS MONTHS 


LOST TO FOLLOW UP 
REcovereD 
cHRoNic 


/ h 


6-12 2-3 3-4 
YEARS YEARS YEARS 
& OVER 


Ficure 3. Duration of follow-up of surviving patients. 


their tolerance of the medications. Careful 
study of the gram-stained sputum obtained 
on admission should serve as a firm founda- 
tion for the initial choice of antibiotics. 
Appropriate changes may be indicated at a 
later date when cultures and sensitivities 
become available. 


RESULTS IN PATIENTS TREATED MEDICALLY 


The results in the patients treated medi- 
cally are included in Figure 2, which out- 
lines the outcome in 41 patients. As previ- 
ously stated, six patients had a lung ab- 
scess as a complication of a primary more 
serious disease and all were treated medi- 
cally. Of these six patients, four died while 
in the hospital and post-mortem examina- 
tion demonstrated that the abscess was still 
present. In the remaining two the abscess 
was still present at time of discharge after 
an apparently adequate trial of therapy. 
These patients were included only to dem- 
onstrate the extremely poor prognosis 
under such circumstances, as all in this 
small group were refractory to medical 
management. 


Of the 18 patients treated medically, ade- 
quate follow-up from two months to three 
years was available in 15 patients. Figure 
3 shows follow-up on all our patients. Of 
the 15 medically treated patients with ade- 
quate follow-up (Figure 2), ten patients had 
complete radiographic resolution of their 
abscess by medical management and demon- 
strated no significant residual pulmonary 
disability on follow-up examination. Of 
these ten patients, seven had bronchograms 
which were considered to be normal with- 
out evidence of bronchiectasis or other 
pulmonary pathology except for the ab- 
scess. In addition, it should be noted that 
all of these ten patients in whom the ab- 
scess was resolved without surgery, the 
symptoms had been present for less than 
four weeks. 

Four of the 15 patients developed chronic 
abscesses. One patient who had a normal 
bronchogram had symptoms over four 
weeks. This patient refused resection of 
a residual abscess cavity. In the remain- 
ing three patients, bronchography demon- 
strated bronchiectasis. Of the patients with 
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bronchiectasis, one had disease too exten- 
sive to resect and one had a 1.5 cm cavity 
and was essentially asymptomatic. ‘The final 
patient, a chronic alcoholic, had extensive 
fusiform bronchiectasis associated with his 
abscess and was discharged to continue 
therapy as an out-patient (Figure 4 a and b) 
which he failed to do. Two years later 
he was brought to the emergency room, 
dead on arrival. Post-mortem examination 
showed massive bronchopneumonia, exten- 
sive bronchiectasis, fibrothorax, chronic 
pneumonitis, multiple small abscess cavi- 
ties, and a large abscess on the left, the 
side opposite his previous abscess. ‘This 
case seems to illustrate well the end point 
of neglected chronic pulmonary disease. 

There was one death in the hospital 
among the patients treated medically. A 56- 
year-old female with large lung abscesses 
and associated congestive heart failure was 
responding to medical management when 
she had a massive hemorrhage and died of 
exsanguination. Post-mortem examination 
demonstrated that the abscess had eroded 
into a pulmonary artery. 


Ficure 4 a. Chest roentgenogram taken August 19, 
1957, showing abscess surrounded by pneumonitis 
right upper lobe. 
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Ficure 4 6b. Bronchogram taken September 26, 
1957, demonstrates considerable fusiform widening 
of basilar segmental bronchi right lower lobe, and 
mild cylindrical bronchiectasis is in anterior seg- 
mental bronchus right upper lobe. Note the marked 
decrease in size of abscess and resolution of pneu- 
monitis. Two years later patient was dead on arrival 
in emergency room and necropsy revealed exten- 
sive bronchiectasis, pneumonia, multiple abscesses, 
and a large abscess left lower lobe. 


From an analysis of our patients treated 
successfully by medical means two points 
are worthy of special attention, namely, the 
duration of symptoms and the effect of as- 
sociated bronchiectasis. All of our patients 
with symptoms of less than four weeks’ 
duration and no associated bronchiectasis 
resolved their abscess by medical therapy. 
All of the patients with bronchiectasis or 
symptoms, or both, over four weeks in dura- 
tion who were treated medically developed 
a chronic abscess. 


RESULTS IN PATIENTS TREATED SURGICALLY 


Surgery was performed on 17 patients 
and adequate follow-up information was 
available on 16 (Figure 53). Because of 
chronic abscess formation and_ infection 
that responded poorly to medical manage- 
ment, 11 were subjected to surgery. Five 
others had a thoracotomy because tumor 
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could not be definitely excluded. Proce- 
dures included segmental resection in five, 
lobectomy in eight, and external drainage 
in three. No pneumonectomies were per- 
formed. Results in these patients are seen 
in Figure 2. 

In the five patients sent to surgery imme- 
diately because of the possibility of bron- 
chogenic carcinoma, all had bronchograms, 
four of which demonstrated evidence of 
bronchial obstruction and distortion sug- 
gestive of tumor. In the fifth patient, the 
bronchogram was normal but peripheral 
tumor was suspected. ‘Therefore, in the first 
four patients bronchographic evidence ot 
tumor was misleading. In two of these 
patients an abscess was found that was 
filled with necrotic material that had not 
escaped into the bronchi, and consequently 
presented as a solid tumor on the roent- 
genogram. It was not until surgery that 
their true nature was ascertained. All five 
of these patients have done well with no 
significant residual pulmonary disability. 

Of the 11 patients who went to surgery 
because of persistent abscess, three had ex- 
ternal drainage procedures. In these three 
patients the results of therapy were poor: 
one had persistent bronchopleural fistula; 
one had bronchogenic cysts with bilateral 
disease; and the other died from his 20 cm 
abscess. It is reasonable to expect that re- 
sults from external drainage will not be as 
good as resectional surgery since it is re- 
served for the very poor risk patient. 

The remaining eight patients had resec- 
tional surgery. Seven of these eight patients 
had had bronchograms that demonstrated 
associated bronchiectasis. In all eight pa- 
tients surgery was successful in eliminating 
the pulmonary abscesses. Seven of these pa- 
tients were left with little or no residual 
pulmonary disability, but the final patient 
was rather severely incapacitated with a 
maximal breathing capacity of 35% which, 
in part at least, was due to residual chronic 
bronchiectasis. 

Operative complications in our surgically 
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managed patients were one episode of sub- 
cutaneous emphysema and pneumothorax 
requiring tube drainage, one of atelectasis 
that required bronchoscopy, one of postop- 
erative pneumonia, and two episodes of 
empyema that required drainage. These 
data indicate that postoperative complica- 
tions are significantly frequent in the sur- 
gical therapy of lung abscess. 


DIscussION 
DIAGNOSIS 


In the initial evaluation of the patient 
it is essential to determine, if possible, the 
etiology of the abscess and the presence or 
absence of associated pulmonary pathology. 
The occurrence of a lung abscess in a male 
over 40 always raises the possibility that 
the primary diagnosis is a carcinomatous 
abscess of the lung (10). The differentiation 
between these two conditions is a common 
and difficult problem, often requiring every 
available diagnostic aid. 

A posteroanterior and lateral chest roent- 
genogram will usually permit accurate 
localization of the abscess cavity. The prog- 
ress of the abscess should be followed by 
roentgenograms taken at least at weekly 
intervals. Bronchography is indicated to 
study not only the bronchi in the areas 
involved but also the remainder of the 
tracheobronchial tree to discover the exist- 
ence of other pulmonary pathology. Evi- 
dence of bronchial obstruction suggestive 
of bronchogenic carcinoma may be found. 
If the cavity fills during bronchography it 
is the feeling of Andrews, Pratt, and Chris- 
toforidis (18) that this is presumptive evi- 
dence that one is dealing with a broncho- 
genic cyst. The presence of bronchiectasis 
was demonstrated in 40% of patients who 
had bronchograms. If the patient’s condi- 
tion permits, the bronchographic exami- 
nation should include both lungs, since 
processes such as bronchiectasis and bron- 
chogenic cysts may be bilateral and the 
careful evaluation of both lungs is neces- 
sary for the most intelligent management 


7 
4 
2 


Volume 55, No. 2 
August 1961 

of the patient. The findings of bronchiec- 
tasis proved in retrospect to be of consider- 
able prognostic significance since none of 
our patients with bronchiectasis responded 
well to medical therapy, and the only favor- 
able results were accomplished by surgical 
intervention. Bronchography should be de- 
layed until some of the acute inflammatory 
swelling and the excessive secretions have 
subsided. 

As part of every careful study for etio- 
logic factors, an esophagram is indicated 
to search for evidence of esophageal ob- 
struction which might be associated with 
regurgitation and aspiration. 

Unless there is a definite contraindica- 
tion, bronchoscopy should be performed on 
all patients with lung abscesses early in 
their hospital stay, preferably within the 
first 24 hours. At the time of the initial 
bronchoscopy good specimens of sputum 
for bacteriologic, mycologic, and cytologic 
examination may be obtained; the presence 
of foreign body, tumor, or other obstruc- 
tion may be determined; and bronchoscopic 
aspiration may be of therapeutic as well as 
diagnostic value. Metras and Charpin (19) 
advocate the use of bronchial catheteriza- 
tion to aid drainage and if possible the 
instillation of antibiotics into the cavity, 
repeating bronchoscopy on several occa- 
sions as necessary. Favorable therapeutic 
results using bronchoscopic treatment have 
been reported by Poppe and Gianelli (20) 
in 54% of 47 cases. 


ANTIBIOTIC THERAPY 


In the pre-antibiotic era spirochetes and 
fusiform bacilli were responsible for as 
many as 22% of lung abscesses. Today this 
does not appear to be the case, the occur- 
rence of these organisms being reported 
much less frequently. Other organisms fre- 
quently considered to be pathogenic include 
the streptococcus, pneumococcus, staphylo- 
coccus (21), and the Klebsiella pneumoniae 
(22-24). Almost all gram-positive and 
negative organisms have been incrimi- 
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nated as etiologic agents, even including 
such unusual ones as Pasteurella tularenesis 


(25). Study of these 41 patients demon- 
strated the mixed nature of the bacterial 
flora and quite importantly the changing 
bacterial flora of the sputum presumably as 
the result of therapy. The occurrence of a 
change in serial cultures in 91% of our 
patients from a gram-positive to a gram- 
negative organism or the emergence of a 
new gram-negative organism is quite sig- 
nificant and consequently indicates that 
sputum cultures and sensitivities should be 
obtained at least once each week. 

Antibiotics represent the mainstay of 
medical management. Successful antibiotic 
therapy requires individual evaluation 
based upon adequate bacteriologic and sen- 
sitivity studies. As previously stated, no 
antibiotic or combination of antibiotics in 
our patients appeared to produce any bet- 
ter results than another. Only by frequent 
re-evaluation of the bacteria involved and 
the selection of the indicated antibiotic 
may successful results be anticipated. Based 
upon the analysis of the bacteriology pre- 
sented above it is our opinion that the anti- 
biotic or antibiotics used initially should 
be effective against the presumed initiating 
pathogen and also should inhibit the 
emergence of gram-negative organisms. If 
a single antibiotic is used, it should provide 
broad spectrum action. 

The greatest value of antibiotic therapy 
is in the early treatment of the acute ab- 
scess, that is, one that has been present 
for less than one to two weeks (26), and in 
which there is no associated complicating 
pulmonary disease. Such patients generally 
respond well to antibiotics and the majority 
will obliterate their cavity without surgical 
intervention. Of our patients who had 
symptoms for less than four weeks and who 
were without evidence of bronchiectasis, all 
but one responded to medical therapy. The 
one failure was a death in a patient with a 
large abscess who died of hemorrhage after 
the abscess eroded into the pulmonary ar- 
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tery. In general the larger the abscess the 
poorer the outlook will be for satisfactory 
response to medical therapy. When an ab- 
scess has been present over four weeks be- 
fore therapy is initiated, the possibility of 
antibiotic cure is greatly decreased due to 
permanent parenchymal damage (6). In our 
patients with symptoms lasting over four 
weeks, or with associated bronchiectasis, or 
both, the only real benefit was obtained by 
surgical resection. In an acute uncompli- 
cated lung abscess, antibiotic cure rate may 
run as high as 80% (27), but with symptoms 
present over four weeks the response to 
antibiotics decreases markedly and the need 
for surgery becomes increasingly obvious. 

Satisfactory response to antibiotic therapy 
is characterized by steady clinical and 
radiographic improvement. Clinical “cure,” 
that is, reduction of fever, cough, and 
sputum is usually accomplished in one to 
three weeks (26), and this should be accom- 
panied by progressive radiologic improve- 
ment as manifested by decreasing size of 
the abscess cavity and resolution of the 
surrounding pneumonitis. An abscess that 
is stationary is actually worse. It is at this 
point that the physician may fruitlessly 
search for a different and more effective 
antibiotic in a vain attempt to resolve an 
abscess that has already become chronic 
and beyond the scope of antibiotic therapy. 
Often there is considerable associated ate- 
lectasis, fibrosis, bronchiectasis, and chronic 
pneumonitis (27). At this time when 
chronic lung changes have occurred, fur- 
ther antibiotic therapy is futile and resec- 
tion is indicated. Commonly an _ abscess 
present for six weeks or more has been 
arbitrarily considered to be chronic, but 
the experiences reported above would indi- 
cate that probably many of these changes 
are present by four weeks after which time 
antibiotic therapy is seldom effective. 

It is important to note that antibiotic 
therapy has been of great value in avoiding 
the serious complications of lung abscess 
so common in the past, such as broncho- 
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genic spread, empyema, pyopneumothorax, 
bronchopleural fistula, mediastinitis, and 
brain abscess (28). 


DRAINAGE THERAPY 


Fundamental in effective therapy of lung 
abscess is the encouragement of adequate 
drainage. Postural drainage may be of as- 
sistance. Exact localization of the cavity 
coupled with knowledge of bronchial seg- 
mental anatomy is necessary to achieve ef- 
fective postural drainage. An all too com- 
mon error is to assume that drainage is 
accomplished with the patient lying head 
down over the edge of the bed. This posi- 
tion may be adequate for drainage of the 
lower lobes (4), but is ineffective for other 
areas. The position that results in cough 
and maximal sputum production is the 
position of choice. 

The addition of aerosols to the over-all 
management of the patient may be of con- 
siderable benefit, aiding liquefaction of 
thick tenacious secretions and hastening 
resolution of bronchial edema, inflamma- 
tion, and bronchospasm. The use of pan- 
creatic desoxyribonuclease has been advo- 
cated in aerosols (29) while others have 
recommended its use parenterally (30). 
Trypsin has been used in aerosol therapy 
with good results reported (31). In addi- 
tion, the use of topical antibiotics, such as 
neomycin or polymixin, seems to be of 
value. To avoid the dangers of sensitiza- 
tion, the common antibiotics should not be 
used for aerosol therapy. In the present 
study most of the patients received some 
aerosol therapy but no controlled study 
was made; consequently no definite state- 
ment can be made regarding its eflective- 
ness. Adequate hydration contributes to 
lessening the viscosity of the sputum. 


SURGICAL THERAPY 


If an abscess does not show continuous 
radiographic clearing and accompanying 
improvement in the patient’s clinical con- 
dition, surgery is indicated. Since anti- 
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biotics can contro] the acute inflammatory 
reaction, localize the process, and reduce 
the surrounding reaction, resectional sur- 
gery is generally effective and safe. It is 
desirable to obtain maximal resolution of 
the cavity and the surrounding pneumo- 
nitis so that a minimal amount of lung 
tissue can be resected with maximal safety. 
Each case must be individualized as to the 
extent of surgery, segmental resection and 
lobectomy, of course, being preferred to 
pneumonectomy. Postoperative empyema 
and persistent bronchopleural fistulas rep- 
resent a continuing problem. Operative 
mortality figures vary from 4.3% to 16% 
(32, 33) in resectional surgery depending on 
the type of operative procedure and the 
severity of the disease. 

External drainage may be of value in 
hyperacute abscess with a fulminating toxic 
course in which resectional surgery is 
judged to be too hazardous (34). Monaldi 
(35) as late as 1956 reported good results 
in 33 of 38 cases using a combination of 
external drainage and antibiotics. In our 


experience, one of the three acutely ill pa- 


tients died on whom this procedure was 
performed. It is easy to understand that 
operative mortality will be high in a large 
fulminating abscess that is unresponsive to 
antibiotic therapy, while resection of a 
small, chronic, well localized abscess carries 
relatively little hazard. 


SUMMARY AND CONCLUSIONS 


1. In 31 of our patients, lung abscess 
was the primary diagnosis and adequate 
follow-up was available. Of these 31  pa- 
tients 22 or 71% may be considered to be 
cured of their disease with no significant 
residual pulmonary disability. Seven pa- 
tients still have residual pulmonary pa- 
thology, five with chronic abscess (including 
one who died two years after discharge and 
one who refused resection), one with 
chronic bronchopleural fistula, and one 


with reduced pulmonary ventilatory func- 
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tion. ‘The immediate in-hospital mortality 
was two, or 6.4%. 

2. In those patients who had multiple 
sputum smears and cultures, the usual ob- 
servation was the presence of multiple or- 
ganisms. In 91% of the cases a change from 
a gram-positive organism to a gram-nega- 
tive one or the emergence of a new gram- 
negative organism was found. Consequently 
repeated sputum cultures are essential to 
evaluate this constantly changing flora and 
to serve as a guide to the most effective 
antibiotic therapy. 

3. The duration of symptoms proved to 
be of prognostic significance. None of the 
patients who had symptoms over fow 
weeks in duration resolved their abscess on 
conservative management. 

4. The presence of associated bronchiec- 
tasis was also of prognostic value. None of 
the patients who had associated bronchi- 
ectasis resolved their abscess on medical 
management, but generally did well with 
surgical treatment. 

5. Although the present series is not 
large, it would indicate that the majority 
of patients whose symptoms have been 
present for less than weeks and 
who do not have associated bronchiectasis 
should do very well with medical manage- 
ment. 


four 


SUMMARIO IN INTERLINGUA 


Esseva studiate 41 patientes con pyogenic 
abscessos pulmonar qui esseva admittite al 
Hospital del Universitate Statal Ohio in le 
curso de un periodo de cinque annos. Le casos 
esseva evalutate ab le puncto de vista del 
etate, del sexo, del sito del abscesso, de fac- 
tores predisponente, de associate morbo pul- 
monar, del bacteriologia, del methodos e re- 
sultatos del therapia, e del residue invaliditate 
pulmonar. Inter le patientes con le diagnose 
primari de abscesso pulmonar, 42% habeva 
altere associate pre-existente pathologias pul- 
monar, incluse bronchiectasis, cystes broncho- 
genic, asthma, e emphysema. Le studio del 
patientes pro qui multiple culturas de sputo 
habeva essite executate revelava que in 91% 
il occurreva un transition ab un organismo 
gram-positive ad un organismo gram-negative 
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o le advento de un nove organismo gram- 
negative. Sex del patientes habeva un plus 
serie morbo primari e esseva tractate medical- 
mente. Isto non resolveva le abscessos in ulle 
del casos. Inter le patientes qui esseva tractate 
a bon successo per medios non-chirurgic, nulle 
habeva associate bronchiectasis 0 symptomas 
durante plus que quatro septimanas. Inter le 
patientes con bronchiectasis e/o symptomas 
presente durante plus que quatro septimanas, 
nulle curas esseva obtenite per medios altere 
que resection chirurgic. Septanta-un pro cento 
del patientes con un diagnose primari de ab- 
scesso pulmonar esseva considerate como curate. 
Le mortalitate esseva 6,4%. Le remanente pa- 
tientes ha un morbo chronic. 
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The Treatment of Severe Staphylococcal Infections 
with Vancomycin 


DoNALD W. WoobLey, M.p. and WENDELL H. HALL, M.D., PH.D., F.A.C.P. 


Minneapolis, Minnesota 


HE EFFICACY OF VANCOMYCIN (Vanco- 
g etary in the treatment of severe 
staphylococcal infections is becoming well 
established. According to several authors it 
is now the agent of choice if the organ- 
ism is penicillin-resistant (1-3). Vancomy- 
cin has a bactericidal action for staphylo- 
cocci, and as yet no resistant strains have 
been reported in clinical practice. Toxicity 
is often bothersome, but it is rarely serious 
or a cause for discontinuing therapy. A 
summary of our experience with this drug 
in 25 cases of serious staphylococcal infec- 
tions will be presented, along with a review 
of the literature on vancomycin. The fol- 
lowing cases are reported in detail as 
illustrating outstanding points in the use 
of this drug. 


ILLUSTRATIVE CASE REPORTS 

CASE | 

W. M., a 27-year-old hospital aide on the 
staphylococcal isolation ward at the Hastings 
State Hospital, was admitted March 19, 1960. 
Seven days prior to his admission he squeezed 
a pimple on his chin and noticed the onset 
of inflammation about this area. He also had 
a fever, Swelling and induration soon involved 
the left side of his face and neck, his eyelids, 
and the inside of his mouth. Two days prior to 
admission the patient was given chlorampheni- 
col and tetracycline. Physical examination re- 
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vealed brawny induration and thickening of 
both cheeks, the lips, and the floor of the 
mouth. The eyelids were swollen but the ocular 
fundi were normal. There was necrotic mucosa 
on the lips. No cardiac murmurs or spleno- 
megaly were found. The remainder of the ex- 
amination was essentially negative. 

The hemoglobin was 17 g per 100 ml and the 
white blood cell count 21,500 per mm, with 
88° neutrophils. Urinalysis showed a specific 
gravity of 1.020 with 1+ albumin and a normal 
sediment. The blood urea nitrogen was nor- 
mal, Cultures from the floor of the mouth, from 
the cheek, and from blood contained hemolytic 
Staphylococcus aureus, coagulase-positive (phage 
type 80). This organism was resistant to peni- 
cillin, streptomycin, and tetracycline. It was sen- 
sitive to chloramphenicol, neomycin, erythro- 
mycin, novobiocin, oleandomycin, kanamycin, 
and vancomycin. A fasting blood sugar was 116 


Ficure |. Case /. Roentgenogram of chest showing 
multiple abscesses in a case of staphylococcal septi- 
cemia before vancomycin therapy. 
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mg per 100 ml. Chest X rays showed a normal 
heart, but there were multiple nodular densi- 
ties throughout both lung fields (Figure 1). 
Some of these were excavated and appeared to 
be metastatic abscesses. X rays of the mandible 
were negative. 

The patient’s temperature course and treat- 
ment with vancomycin and erythromycin are 
shown in Figure 2. The original and follow-up 
X rays of his chest upon clearing of the ab- 
scesses are shown in Figures 1 and 3. The 
patient became critically ill shortly after 
admission in spite of penicillin and ‘strepto- 
mycin therapy. Intensive treatment with- van- 
comycin was initiated. The last positive blood 
culture was obtained on the sixth day on which 
vancomycin was given. Erythromycin was 
added after a few days to replace penicillin. 
The vancomycin dosage was raised to 6 g/day. 
The vancomycin was diluted for slow intra- 
venous administration through an 18-inch poly- 
ethylene catheter threaded into an antecubital 
vein. The patient tolerated this very well. He 
developed a brief, delayed maculopapular rash 
which spontaneously regressed. His blood urea 
nitrogen always measured less than 10 mg per 
100 ml. An audiogram after the completion of 


Ficure 2. Case 1. Control of fever and bacteremia with vancomycin and erythromycin 
in a patient with staphylococcal cellulitis of the face. 
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Ficure 3. Case 1, Chest roentgenogram taken one 
month after that shown in Figure 1, showing clear- 
ing of lung abscesses after vancomycin and eryth- 
romycin therapy. 
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therapy was normal except for a moderate loss 
of acuity bilaterally at 4,000 cycles/sec. Vanco- 
mycin sensitivity tests (tube dilution) on the 
patient’s organism showed a bactericidal effect 
at 3.12 ug/ml. Erythromycin showed a bacteri- 
cidal effect at 0.78 ug/ml. The white blood cell 
count slowly fell from a high of 26,000 per mm®* 
on the sixth hospital day to normal levels by 
the fifteenth day. A venous blood sample taken 
during vancomycin therapy at 6 g/day was sent 
to the Eli Lilly Laboratory for Clinical Re- 
search. This showed antimicrobial activity (van- 
comycin plus erythromycin) equivalent to 76 ug 
of vancomycin per ml. After about ten days, 
definite improvement was noted in the patient. 
Incision and drainage of the chin and cheek 
were done with only a little pus being found 
(Figure 4). On the twenty-eighth day an unex- 
plained rise in temperature to 101 F was noted. 


Erythromycin was given again and in two days 
the temperature was normal. The patient went 
on to complete recovery (Figure 5). He has been 
in excellent health since discharge. 


Comment: This case illustrates the sur- 
vival of a patient with a staphylococcal 


Ficure 4, Case 1. Severe staphylococcal cellulitis of 
face with septicemia before vancomycin therapy. 


TREATMENT OF SEVERE STAPHYLOCOCCAL INFECTIONS 


Ficure 5. 


Case 1. Marked healing of staphylo 
coccal cellulitis of face after vancomycin and eryth- 
romycin therapy. 


septicemia after the previous failure ol 
treatment with multiple antibiotics. The 
daily dose of vancomycin was higher than 
is usually recommended, because of the 
lack of initial response. The drug was tol- 
erated well. The only sign of toxicity was 
a transient maculopapular rash. The long 
intravenous catheter permitted a constant 
drip of the vancomycin and erythromycin 
solutions with no evidence of phlebitis. A 
blood culture was positive five days after 
the institution of vancomycin therapy, but 
repeated cultures drawn after this time re- 
mained sterile. Wound cultures contained 
staphylococci through the eleventh day of 
vancomycin therapy. The addition of eryth- 


romycin was on the basis of work by Elliott 
and Hall (4, 5), suggesting an additive effect 
of these two antibiotics and a_ possible 
delay in the appearance of staphylococcal 
resistance, 
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Ficure 6. Case 13. Decline of fever and transient rise in blood urea nitrogen in a case of 
staphylococcal endocarditis of aortic valve treated with vancomycin and erythromycin. 
CASE 13 were scattered petechiae over the body, the soft 


L. D., a 32-year-old male, had had rheumatic 
fever with a heart murmur in 1943. On July 17, 
1960, he noted nausea, vomiting, muscle aches, 
and sweats. He had also noted a tender, dis- 
colored right great toe. He was admitted to a 
local hospital and found to be febrile. There 
was a grade 2 diastolic blowing murmur along 
the left sternal border, and the findings in the 
right great toe were noted. Cultures were ob- 
tained, and the patient was started on 3.6 mil- 
lion units of penicillin and 2 g of streptomycin 
per day. There was an initial drop in fever and 
leukocytosis. However, on July 20, 1960, he de- 
veloped petechiae, which were scattered over 
his body. Blood cultures were reported at this 
time to show hemolytic Staph. aureus, coagulase- 
positive, resistant in vitro to penicillin and 
streptomycin. An exacerbation of symptoms was 
noted on July 28, 1960, and the original anti- 
biotics were discontinued. He was then started 
on tetracycline and chloramphenicol again, 
with temporary improvement. Repeated blood 
cultures continued to contain coagulase-positive 
staphylococci. He was transferred to the Minne- 
apolis Veterans Administration Hospital on 
August 4, 1960. 

On admission his temperature was 103.6 F, 
pulse 120, blood pressure 160/70 mm Hg. There 


palate, and the conjunctivae. Basilar rales 
were noted in both lung fields. There was a 
grade 3 diastolic blowing murmur at the left 
sternal border and a grade 2 systolic murmur 
at this area and at the apex. The spleen was 
palpable 1 cm below the left costal margin. The 
right toe was tender and discolored on the 
plantar surface. 

Laboratory data revealed a white cell count 
of 9,100 per mm* and a hemoglobin of 13.6 g 
per 100 ml. X rays of the chest showed an en- 
larged heart. Cultures were obtained and the 
patient was started on vancomycin (2 g/day) 
intravenously. At first 1 g was given every 12 
hours in a dilution of 400 ml of 5° dextrose 
in water over a period of 30 to 60 minutes. As 
the dosage was increased, the daily dose was 
divided into four equal parts and given in a 
dilution of about 200 ml every six hours. Symp- 
toms of heart failure progressed, and digitalis 
was started on the third hospital day. The 
patient’s temperature course and the dosage of 
the antibiotics are shown in Figure 6. Because 
of the poor initial response, the daily dose of 
vancomycin was increased. Later a reduction 
in dose became necessary because of the rising 
blood urea nitrogen. The murmurs became less 
intense and the petechiae faded. After a total 
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of three weeks’ treatment the vancomycin was 
discontinued. Erythromycin was given for four 
weeks. Two blood cultures had been positive 
on admission on August 4. Many cultures there- 
after were negative, except for one taken on 
August $1, which grew out Escherichia coli. The 
significance of this was not known, but because 
of it the patient was given chloramphenicol. 
The patient’s serum antibiotic level was 
tested on the sixth hospital day and showed 
inhibition of the staphylococcus at a serum 
dilution of 1 : 16. On the twenty-first day, inhi- 
bition took place only at a dilution of 1: 2. 
Disc-plate sensitivity tests on transfers of the 
admission cultures showed resistance to peni- 
cillin and streptomycin but sensitivity to neo- 
mycin, tetracycline, erythromycin, chloram- 
phenicol, kanamycin, and vancomycin. Another 
disc-plate test was run from a direct inoculation 
of the patient’s blood and showed sensitivity of 
the slight staphylococcal growth to penicillin. 
However, this penicillin “sensitivity” was 
thought to be due only to the low concentra- 
tions of staphylococcal penicillinase and not 
because of actual susceptibility to penicillin (6). 
Tube dilution sensitivity tests with a large 
bacterial inoculum (10-° dilution of 18-hour 
broth culture) showed the organism actually to 
be resistant to over 100 units penicillin per 
milliliter. Vancomycin was bactericidal at 6.25 
ug/ml. The patient's electrocardiogram showed 
left ventricular strain with varying degrees of 
atrioventricular block. He developed an anemia 
with a hemoglobin as low as 6.8 g per 100 ml 
and required transfusions. On admission the 
blood urea nitrogen was 12 mg/100 ml. It 
rose progressively, reaching a height of 105 
mg/100 ml on the nineteenth day. The blood 
urea nitrogen slowly dropped thereafter, with 
improvement in the patient's general status and 
the discontinuance of the vancomycin, reaching 
30 mg/100 ml on October 10, 1960. The patient 
developed a moderate thrombophlebitis at the 
site of administration of the vancomycin and 
could tolerate injection at a given site for only 
two or three days. At the end of the three-week 
course his superficial veins were nearly closed. 
At present writing the patient has a cardiac 
functional capacity of Class III. He is edema- 
free on digoxin and a low salt diet, and has 
been scheduled for surgery on his aortic valve. 


Comment: After the positive blood cul- 
tures on admission the patient’s blood 
never again revealed staphylococci. The pa- 
tient had failed to respond to multiple 
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antibiotics for more than two weeks prior 
to the institution of vancomycin and eryth- 
romycin. In this case again, high doses of 
vancomycin were used, but had to be re- 
duced because of the rising blood urea 
nitrogen. Due to the rather striking lack 
of vancomycin nephrotoxicity reported by 
Geraci and Heilman (1) and Kirby, Perry, 
and Bauer (2), it was thought that the in- 
crease in the blood urea nitrogen was prob- 
ably due to congestive heart failure and 
glomerulitis. Subsequently, however, Wais- 
bren, Kleinerman, Skemp, and Bratcher 
(7) have reported evidence of vancomycin 
nephrotoxicity. 


CASE 18 


G. L., a 69-year-old male, was admitted to 
this hospital on June 1, 1960, for crampy ab- 
dominal pain, constipation, chills, and fever of 
36 hours’ duration. The patient had taken a 
laxative and his abdominal pain had become 
worse. On admission his temperature was 102.6 
F, and his pulse was 84. The abdomen was dis- 
tended, with board-like rigidity and generalized 
tenderness. Bowel sounds were hypotonic. The 
white cell count was 7,000 per mm* with 81% 
neutrophils. Hemoglobin was 15.8 g/100 ml. 
The patient was operated upon and found to 
have a ruptured gangrenous appendix. An 
appendectomy was performed and drains were 
inserted. A tetracycline solution was dripped 
in through one of the abdominal drains. The 
patient was also given penicillin and strepto- 
mycin. On June 4 and 5 profuse diarrhea was 
noted. By June 6 the patient was critically ill 
and had lost 14 pounds of body weight. Staphy- 
lococcal enterocolitis was suspected. However, 
the patient’s stool cultures were negative. He 
was given a brief course of neomycin (1 g 
orally every hour for four doses) with no appar- 
ent effect. Serum electrolytes drawn on June 6 
revealed a severe imbalance. Sodium was 115 
mEq/liter, carbon dioxide, 7.5 mmole/liter, 
potassium, 5.8 mEq/liter, and chloride, 81 
mEq/liter, with the value the next day drop- 
ping to 65 mEq. The blood urea nitrogen was 
98 mg per 100 ml. The serum calcium was 5.5 
mg per 100 ml, and the phosphorus was 9.9 mg 
per 100 ml. On June 8 the patient passed a “rice 
water” stool. Numerous staphylococci were ob- 
served in a gram stain of a fragment of sloughed 
bowel mucosa from the stool. The patient was 
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immediately given vancomycin (500 mg every 
four hours). This was diluted to 30 ml with 
water and injected through his nasogastric tube, 
which was then clamped for 60 minutes. Large 
amounts of electrolytes and water were given 
to replace the patient’s losses. He had been 
putting out three to four liters of stool per day. 

There was a dramatic response to the vanco- 
mycin. Within 12 hours there was a marked 
decrease in diarrhea, so that the daily stool 
volumes over the next few days were only 600 
ml. The patient developed an erythematous 
diffuse maculopapular rash which spontane- 
ously regressed. He recovered completely and 
was discharged from the hospital on July 7, 
1960. 


Comment: A striking response occurred 
from very severe “micrococcic cholera.” 
The patient responded rapidly to vanco- 
mycin given by nasogastric tube and to re- 
placement of his severe fluid and electro- 
lyte losses. A transient rash appeared. 
Geraci, Heilman, Nichols, Wellman, and 
Ross (8) reported a skin rash due to oral 
administration of vancomycin in two Cases 
of staphylococcal enterocolitis. 


RESULTS IN TWENTY-FIVE CASES 


A summary of 25 cases treated with 
vancomycin for serious staphylococcal in- 
fections is presented in Table 1. The van- 
comycin was given intravenously, except 
for the oral administration to the cases 
with enterocolitis. The majority of these 
patients were treated during the past year. 
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TABLE 2. Incidence of Antibiotic-Resistant Coagulase-Positive Staphylococci * 


Annals of 
Internal Medicine 


Neomycin intramuscularly had previously 
been our drug of choice for resistant 
staphylococcal infections. However, early 
in 1960 it became evident that staphylo- 
coccal resistance to neomycin was rapidly 
rising. The staphylococcal antibiotic resist- 
ance pattern in this hospital for 1958, 1959, 
and the first six months of 1960 is shown in 
Table 2. In 1958 the incidence of resistance 
to neomycin was only 0.5%. This rose to 
13% in 1959. In the first six months of 1960 
it increased to 27%. This recent rise in 
neomycin resistance has apparently been a 
nationwide phenomenon (9, 10). ‘This fact 
stimulated us to choose vancomycin as a 
new and effective drug in treating resistant 
staphylococcal infections. 

The 25 patients given vancomycin in- 
cluded eight cases of staphylococcal entero- 
colitis, ten cases of pneumonia or lung 
abscess, two of osteomyelitis, two of acute 
bacterial endocarditis, one of septic arthri- 
tis, one of cellulitis, and one of retro- 
peritoneal abscess (Table 1). Thirteen of 
the cases were seen on surgical wards and 
12 on the medical wards. All of the staphy- 
lococci were coagulase-positive except for 
two cases in which the test was not re- 
corded. In one other case, clinically con- 
sistent with staphylococcal enterocolitis, 
the coagulase test was negative but the 
organism was resistant to penicillin, strep- 
tomycin, and kanamycin. Six patients had 


Amt. Drug- Jan.—June 

Units or pg 1958 (%) 1959 (%) 1960 (%) 
Penicillin 10 70 76 69 
Streptomycin 10 51 73 68 
Tetracycline 30 63 69 62 
Chloramphenicol 30 23 35 34 
Erythromycin 15 22 37 34 
Kanamycin 30 0 11 32 
Neomycin 30 0.5 13 27 
Oleandomycin 15 0.5 10 11 
Novobiocin 30 2 4 4 


No. of strains 


* Disc-plate resistance method. 
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positive blood cultures. All but two pa- 
tients had other serious diseases or compli- 
cations. Of the 25 cases, all but five gave 
direct evidence of acquiring their infection 
in the hospital. ‘Twenty of the patients are 
alive at this writing. Three died of their 
staphylococcal infection and two died later 
of underlying illness after the infection was 
cured, 

Drug toxicity was frequently quite trou- 
blesome but was serious in only three cases. 
In Case 9 a severe anaphylactic shock oc- 
curred after the administration of | g 
intravenously from an early production lot. 
The patient recovered. In Case 11 a mod- 
erate nerve deafness was noted two months 
after the vancomycin had been discontin- 
ued. In Case 13 large doses of vancomycin 
may have resulted in a temporary rise in 
blood urea nitrogen. Thrombophlebitis was 
the most common side effect (seven cases). 
There was considerable individual varia- 
tion in the severity. Cases 12 and 15 were 
given the vancomycin intravenously by 
syringe injection over a four- to five-minute 
period after diluting | g in 20 ml of water. 
There was a marked contrast in the toler- 
ance of this method in the two patients. 
One rapidly developed a phlebitis of each 
vein injected. The other tolerated | g every 
eight hours for 21 days with absolutely no 
venous reaction, although he did have a 
fever of 102F and a chill after the first 
dose. ‘The largest dose was 138 g given over 
36 days (Case 1) by means of an intravenous 
catheter threaded for about 18 inches 
through an antecubital vein. ‘The patient 
tolerated this very well. ‘Three patients de- 
veloped a transient maculopapular rash. 
Two had fever and chills upon first injec- 
tion of the drug. Thirteen patients showed 
no toxic reactions at all. 

Results in the 17 systemic infections are 
difficult to evaluate as a group. The analy- 
sis of individual cases is more rewarding, 
since the cases as a group combine very 
different illnesses and associated conditions. 
It is difficult to ascertain the part vanco- 


lo. 2 
TREATMENT OF SEVERE STAPHYLOCOCCAL INFECTIONS 243 


mycin played in the recovery of some of 
the patients. However, in others it was ob- 
viously lifesaving. ‘he drug seemed to be 
capable of clearing the blood stream and 
killing staphylococci in localized soft tissue 
infections. 

Vancomycin undoubtedly had its most 
dramatic and specific effects in the cases of 
staphylococcal enterocolitis. A review of 
this subject has previously been published 
by one of us (11). At that time (1959) we 
felt that oral neomycin was the drug of 
choice. However, it has become evident that 
the rate of resistance to neomycin in hos- 
pital-acquired staphylococci is now such 
that this is no longer true. Since the pa- 
thology is virtually always localized to the 
bowel mucosa and dissemination into the 
blood stream is rare, a drug that acts rap- 
idly and specifically on resistant staphylo- 
cocci in the gut and not on coliform bac- 
teria would be ideal. This is evidently true 
of vancomycin. Of the eight cases in this 
series, seven had had major surgery and 
one case followed the administration of 
tetracycline. In the surgical cases, broad 
spectrum antibiotics had often been used. 
‘Two of the patients had had neomycin as 
a preoperative bowel preparation. Both of 
them subsequently developed staphylococ- 
cal enterocolitis, with neomycin-resistant 
staphylococci in the stool cultures. We now 
feel that the neomycin bowel preparation 
often used in this hospital and elsewhere 
for several years may be doing more harm 
than good. Current thinking in this hos- 
pital is to return to preoperative mechani- 
cal cleansing of the bowel and the admin- 
istration of a nonabsorbable sulfonamide 
to reduce the bacterial flora, rather than to 
attempt complete sterilization of the bowel. 
In our cases of enterocolitis, the vanco- 
mycin was usually given in an oral dosage 
of 500 mg every six hours. Patients with 
nasogastric suction tolerated this very well 
and showed a quick response when the 
vancomycin was diluted with about an 
ounce of water and injected via the naso- 
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gastric tube. The tube was subsequently 
clamped for 45 to 60 minutes to allow the 
vancomycin to pass down into the bowel 
before the suction was renewed. Even pa- 
tients with paralytic ileus seemed to re- 
spond quickly. In patients who were able 
to take oral medications, the vancomycin 
was simply diluted with water and given 
to the patient to drink; it was well toler- 
ated. Usually the patients were well after 
two or three days of treatment and the 
drug was discontinued. The results were so 
dramatic (for example, Case 3) that we had 
the impression that vancomycin might 
form the basis of a therapeutic test in the 
dificult differential diagnosis of a toxic 
postoperative patient. 


DISCUSSION 
PHARMACOLOGY OF VANCOMYCIN 


Vancomycin is an antimicrobial agent 
produced from strains of Streptomyces ori- 
entalis and first isolated by McCormick and 
co-workers in the Eli Lilly Research Labo- 
ratories in 1955 (12). Initial studies showed 
it to be active primarily against gram- 
positive microorganisms and especially re- 
sistant staphylococci. It was bactericidal at 
relatively low concentrations. The develop- 
ment of resistance to vancomycin by staphy- 
lococci was strikingly slower than with 
many other antibiotics (13). Griffith and 
Peck (14) described the first clinical use 
of the drug and reported encouraging re- 
sults with relatively small doses. Acute and 
chronic toxicity studies in laboratory ani- 
mals showed a low order of toxicity with 
no visceral or hematopoietic changes (15). 
Repeated injection caused thrombosis of 
the veins. Vancomycin was not found to 
be absorbed through the normal intestinal 
tract. It was excreted primarily through 
the kidneys after parenteral administration, 
and no appreciable concentration was 
found in specific tissues. It was not metabo- 
lized to any great extent. Vancomycin was 
noted to pass through the placenta from 
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maternal blood to fetal blood (16). In 1956 
Geraci et al. (8) reported an extensive study 
of laboratory and clinical experiences with 
the drug in 94 patients. Assays showed that 
little or no vancomycin was present in 
blood serum and only small amounts in 
urine after oral administration of 500 mg 
every six hours. After a single intravenous 
injection of 500 mg, an average concentra- 
tion of 33 pg/ml of serum was obtained at 
one minute, and this fell off only gradually. 
After 24 hours there were still detectable 
levels. Large quantities of the antibiotic 
were excreted in the urine after intra- 
venous administration. Adequate therapeu- 
tic levels were found in the pleural, peri- 
cardial, ascitic, and synovial fluids. Only 
small amounts appeared in the bile al- 
though somewhat larger amounts were 
found in the stool. After intravenous ad- 
ministration none was found in the spinal 
fluid of patients with uninflamed meninges. 
(However, Kirby, Perry, and Lane [17] have 
reported cure of staphylococcal meningitis 
using vancomycin.) After oral administra- 
tion of 500 mg every six hours only very 
small amounts were present in the urine or 
blood and much larger amounts appeared 
in the stool. Strains of clostridia disap- 
peared, and Str. faecalis disappeared or were 
reduced in number. However, the gram- 
negative flora persisted. Geraci et al. (8) 
noted chills in six of 94 patients and a dif- 
fuse morbilliform eruption over the arms 
and trunk in four. Minimal to severe phle- 
bitis occurred with multiple intravenous in- 
jections. Geraci and his co-workers (8) first 
called attention to the fact that vancomycin 
may be the antibiotic of choice in the ther- 
apy of staphylococcal enterocolitis because 
of its bactericidal effect and the large quan- 
tities which are excreted in the stool after 
oral administration. 


ADDITIONAL CLINICAL STUDIES 


Other early clinical work was done by 
Kirby and Divelbiss (18). Fifteen patients 
were treated with generally beneficial ef- 


4 f 


Volume 55, No, 2 
August 1961 
fects. In 1956 Griffith (19) reported further 
clinical evaluation and showed that serum 
levels after 500 mg given intravenously 
every six to eight hours were two to four 
times the level at which staphylococci were 
killed. 

Kirby et al. (2) have reported a series of 
33 patients with staphylococcal septicemia 
treated with vancomycin. wenty patients 
were quickly cured, ‘he results were im- 
pressive, since most of their patients were 
seriously ill and had not responded to other 
antibiotics. Six patients improved but did 
not achieve a cure, although there was a 
decline in temperature and further blood 
cultures were negative. All of these patients 
died, but death was attributed chiefly to 
underlying diseases. Seven patients were 
classed as treatment failures. Four of these 
had overwhelming infections and died 
within the first three days of therapy. In 
three other cases vancomycin failed to 
eradicate the staphylococcal infection. ‘Two 
of these patients had endocarditis. 

Geraci and Heilman (1) have reported 18 
cases of staphylococcal endocarditis treated 
with vancomycin, ‘They felt that the infec- 
tion was controlled in 13 of the 18 patients. 
Four of the patients died during the coursé 
of therapy, and one relapsed after two 
weeks of treatment. Three additional pa- 
tients died within four weeks after treat- 
ment. The total mortality rate was 44%. 
Ehrenkranz (20) noted cure or improve- 
ment in seven of ten staphylococcal infec- 
tions which had been spreading despite 
treatment with two or more drugs. 

Waisbren and his group (7) differ some- 
what with the opinion of the previous 
authors. In a series of 131 patients with 
severe staphylococcal infections they used 
ristocetin, vancomycin, or kanamycin in 
apparently comparable groups of patients. 
‘These authors found the effectiveness quite 
comparable. Success was obtained with ris- 
tocetin in 339%, with kanamycin in 37%, 
and with vancomycin in 39°. ‘The toxicity 
of the three drugs was also quite compa- 
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rable. It was their opinion that any of the 
three antibiotics should be used only in 
cases not likely to respond to safer anti- 
biotics, where the condition of the patient 
justified the risk of the possible toxic 
reactions. 
TOXICITY 

The toxicity of vancomycin has been a 
nuisance but has rarely been serious. Early 
work indicated a low order of toxicity in 
laboratory animals (15). ‘Thrombophlebitis 
has been the most frequent clinical prob- 
lem. All 18 of the patients with endocar- 
ditis in Geraci and Heilman’s group (1) 
were noted to have thrombophlebitis and 
in most of the other reports thrombophle- 
bitis was said to be a frequent complication. 
Drug-induced fever was noted definitely in 
one of Geraci and Heilman’s patients and 
probably in another one. Recent batches of 
vancomycin are said to be produced by a 
new precipitation method which results in 
a crystalline vancomycin containing no py- 
rogens. Fewer side effects were seen in the 
patients treated recently by Geraci and 
Heilman (1) and by Kirby et al. (2). In one 
of the first patients treated by Geraci and 
Heilman for endocarditis, damage to the 
eighth nerve was noted, with a perceptive 
type of nerve deafness. In this patient, how- 
ever, there were signs of renal insufficiency 
and very high blood levels of vancomycin. 
One other patient became completely deat. 
He attained very high blood levels of van- 
comycin in spite of a normal blood urea 
nitrogen. Other patients were noted, how- 
ever, to have a high blood urea nitrogen 
without evidence of toxicity from vanco- 
mycin. It was thought that the renal insul- 
ficiency was probably secondary to the 
bacterial endocarditis and heart failure. A 
drug rash was noted in two cases. No evi- 
dence was found of hematopoietic or he- 
patic toxic reactions. 

In the series of Kirby et al. (2) only two 
of 33 patients displayed drug reactions of 
chills, fever, or rashes. They felt it was 
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possible to ameliorate or prevent these re- 
actions by the addition of 20 mg of hydro- 
cortisone to the infusion bottle or by slow- 
ing the rate of infusion. Many of the 
patients acquired tolerance and were given 
subsequent doses without any side effects. 
Urticarial rashes were noted in two patients 
late in the course of therapy. One re- 
sponded to antihistamines. In the other the 
rash necessitated discontinuing the vanco- 
mycin. Kirby et al. saw no evidence for 
nephrotoxicity. One patient became totally 
deaf on vancomycin, but he had also been 
on neomycin for a month. 

Rothenberg (21) reported an anaphylac- 
tic reaction in a young girl treated for 
acute staphylococcal endocarditis with van- 
comycin. One gram was diluted to 250 ml 
with 5% dextrose in water and given intra- 
venously in 25 minutes. Ten minutes later 
the patient had chest pain, dyspnea, gener- 
alized pruritis, urticaria, and swelling of 
the face. She was cyanotic and had cold 
extremities and a weak pulse. Epinephrine 
and oxygen were given. Fifteen minutes 
later the patient had only a tachycardia 
and a slight expiratory wheeze. She was 
given an oral antihistamine and suffered no 
further ill effects. Vancomycin was discon- 
tinued and the patient was given novo- 
biocin to which she also had an allergic 
reaction. She had had a rash from a sul- 
fonamide four years prior to this illness. 

Waisbren et al. (7) state that 46 of their 
54 patients treated with vancomycin suf- 
fered no toxic reactions. Two had a gener- 
alized rash and two had a severe chill and 
a shock-like reaction. One developed a 
transient deafness. The average nonprotein 
nitrogen rose transiently from 38 mg per 
100 ml before therapy to 50 mg per 100 ml 
after therapy. Three cases developed severe 
nitrogen retention. The first case, cited in 
detail, developed twitching and incoher- 
ence with administration of vancomycin 
and a rise in the blood urea nitrogen from 
7 to 34 mg per ml. These symptoms re- 
solved within 72 hours after vancomycin 
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was stopped. Their second case, a female, 
had staphylococcal peritonitis. She had a 
chill, fever, and a transient period of oli- 
guria after being given vancomycin. Her 
nonprotein nitrogen rose to 81 mg per 100 
ml, then gradually fell. She developed tran- 
sient deafness, also attributed to vancomy- 
cin. The third case was a man with sub- 
acute bacterial endocarditis and progressive 
cardiac and renal failure. He also had chills 
and fever following initial infusions of 
vancomycin. 

Wallace and Carson (22) used vancomy- 
cin in the presence of chronic renal failure 
in a ten-year-old boy with pyelonephritis 
and staphylococcal septicemia. The patient 
was cured of staphylococcal sepsis in the 
face of chronic renal failure by means of 
low doses of vancomycin and careful check- 
ing of serum vancomycin levels. 


DOSAGE 

There has been general agreement con- 
cerning the dose and method of administra- 
tion of vancomycin. In the 33 cases of 
Kirby et al. (2), the maximum daily dose 
was 2 g. This was generally administered 
in doses of 1 g over a 30-minute period 
every 12 hours. Blood and tissue concen- 
trations seemed adequate with this regimen 
and larger amounts were rarely needed. 
The dosage was reduced proportionately 
in cases of renal insufficiency. The duration 
of treatment varied from six to 35 days in 
the 20 patients cured. Eleven of these 20 
patients received the antibiotic for 15 days 
or less. Some patients received the drug 
through catheters inserted in the femoral 
vein or the vena cava. Usually the anti- 
biotic was given in 200 or 300 ml of 5% 
glucose, dripped intravenously over a 20- 
to 30-minute period. In many cases the 
dosage was reduced to | g daily after the 
first week. No case received more than 2 g 
per day (2). 

Waisbren’s group (7) also administered 
the drug intravenously in the dosage of 
2 g per day dissolved in 500 to 1,500 ml of 
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5% glucose. Geraci and Heilman (1) have 
not found it necessary to dilute the vanco- 
mycin greatly. In the treatment of staphy- 
lococcal endocarditis they gave | g of van- 
comycin by vein every six hours for the 
first day or two until the patient improved. 
‘The dose was then reduced to | g every 12 
hours. ‘This dose was simply diluted to 20 
ml with sterile water and was given intra- 
venously by syringe over a four-minute 
period. ‘They also advocated the use of a 
serum bactericidal test as a guide. ‘They 
considered a bactericidal effect with the 
infecting organism in a serum dilution of 
| :4 or greater as being satisfactory. It was 
thought desirable to keep the serum levels 
of vancomycin below the arbitrarily se- 
lected values of 50 to 40 pg/ml. ‘This was 
done because the exact levels that may 
induce deafness are not yet established. 
Caution was especially advised in elderly 
patients who have poor renal function. 


RESISTANCE 

Vancomycin-resistant staphylococci have 
not been found in the treatment of over 
100 patients by Kirby and his group (2) 
in a period of three years. All staphylococci 
were inhibited by 5 pg/ml and the majority 
by 2 pg/ml. Cases were cited in which re- 
lapses with positive blood cultures occurred 
after relatively short courses of vancomycin 
therapy. In these cases the organism had 
the same degree of susceptibility as that 
reported before the therapy. In other cases 
there was no increase of resistance to van- 
comycin in organisms cultured from em- 
pyemas, abscesses, and wounds one to six 
weeks after the beginning of therapy. 
Waisbren’s group (7) has also noted no evi- 
dence of vancomycin resistance in staphy- 
lococci. Geraci and Heilman (1) also found 
no evidence of the development of vanco- 
mycin-resistant staphylococci during long 
periods of therapy. In an early report, 
Geraci and his group (8) tested 112 strains 
of staphylococci and found that 95 were 
completely inhibited by 2.5 pg/ml, 15 by 
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1.25 pg/ml, and two by 5 pg/ml. A study 
of 300 strains of staphylococci from Johns 
Hopkins Hospital showed that vancomycin 
was the most uniformly effective agent 
against staphylococci (3). It was bacteri- 
cidal for 50°% of the strains at a concentra- 
tion of 20 pg/ml. Considerably less bacteri- 
cidal activity was noted with ristocetin. 
‘The bactericidal activity of kanamycin and 
neomycin approximated bacteriostatic lev- 
els, but these agents were not as potent as 
vancomycin and ristocetin. 

In the treatment of resistant staphylo- 
coccal infections it has been customary to 
administer multiple antibiotics in the hope 
that an additive or synergistic effect would 
be attained and the emergence of resistant 
organisms inhibited. However, the use of 
other antibiotics along with vancomycin 
has received little support. Kirby and _ his 
group (2) found little evidence of enhance- 
ment of the bactericidal activity of vanco- 
mycin by the addition of other antibiotics. 
Since no staphylo- 
cocci have been found, they did not advo- 


vancomycin-resistant 


cate adding other antibiotics. Geraci and 
Heilman (1) also state that there is no 
need to give other antibiotics in combina- 
tion with vancomycin. However, Elliott 
and Hall (4) have shown that there is an 
additive effect with erythromycin and van- 
comycin against staphylococci. ‘The emer- 
gence of resistant strains was also delayed 
by this combination (5). Geraci, Heilman, 
Nichols, and Wellman (23) found that 
streptomycin and bacitracin may enhance 
the killing effect of vancomycin for staphy- 
lococci, and neomycin and bacitracin may 
also do this occasionally. 
SUMMARY AND CONCLUSIONS 

Experience with vancomycin in 25 cases 
of serious staphylococcal infections is re- 
ported. A case of staphylococcal septicemia, 
another of acute staphylococcal endocardi- 
tis, and one of severe staphylococcal entero- 
colitis are described in detail. Twenty of 
the 25 patients are living and only three 
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died because of uncontrolled infection. 
Toxicity has for the most part been con- 
fined to thrombophlebitis, drug-induced 
fever, chills, and transient rashes. Eighth 
nerve deafness and nephrotoxicity have 
been ascribed to vancomycin in one case 
each. 

The literature on this subject has been 
reviewed. Vancomycin is the drug of choice 
in serious penicillin-resistant staphylococcal 
infections. All staphylococci from clinical 
isolates have been shown to be susceptible 
and no resistance has developed. The drug 
is bactericidal in concentrations easily ob- 
tained in the blood. The drug usually must 
be administered intravenously, and the 
average dose is 1 g every 12 hours. In cases 
of staphylococcal enterocolitis the drug may 
be administered orally in a dosage of 500 
mg every six hours. 


SUMMARIO IN INTERLINGUA 


Vinti-cinque patientes con sever infection 
staphylococcal esseva tractate con vancomycina. 
Quatro patientes con septicemia esseva tractate 
con vancomycina intrayenose, e solmente un de 
illes moriva. Un patiente con osteomyelitis non 
se meliorava, e solmente un de duo patientes 
con cellulitis respondeva per meliorar se. Ben 
que bacteremia esseva arrestate in un de duo 
patientes con acute endocarditis staphylococcal, 
ambes moriva per congestive disfallimento car- 
diac. Un gruppo de octo patientes con entero- 
colitis staphylococcal se restabliva sin exception 
post le administration de vancomycina per via 
oral. 

Thrombophlebitis de grados leve o sever oc- 
curreva al sito del injection intravenose in septe 
patientes. Febre e eruptiones cutanee esseva no- 
tate in tres patientes. In duo il occurreva un 
augmento temporari del nitrogeno de urea san- 
guinee durante le administration de grande 
doses de vancomycina. Un tardive deficit audi- 
tori in le region altitonal esseva observate in 
un del patientes. 
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Schistosomal Syndromes 


An Exotic Disease in a Connecticut City 


ALLEN S. SCHATTNER, M.D. and ROLLA B. HILL, JR., M.v. 


Bridgeport, Connecticut 


HE SCHISTOSOMES, OR BLOOD FLUKES OF 
i. when considered as a world-wide 
health problem, are the most important 
human trematodes. The total number of 
human infections is nearly twenty-nine mil- 
lion (1). Schistosoma mansoni, which has a 
wide natural distribution in the West In- 
dies, is the species associated with the great 
majority of the cases of this disease seen 
in the United States. Infestation does not 
originate in this country, since a natural 
habitat for the organism’s entire life cycle 
is not available here; but cases of infection 
acquired prior to emigration are common 
wherever an influx of West Indians has 
occurred, Although the major immigration 
area is the eastern United States, industrial 
regions throughout the country have sub- 
stantial Puerto Rican populations (2). The 
incidence of schistosomiasis among Puerto 
Ricans has been estimated at 11% (3). 

In the course of ten months, three patho- 
logically proven cases of schistosomiasis 
were found in patients at the Bridgeport 
Hospital, presenting as three entirely dif- 
ferent syndromes. It is not our intention to 
analyze the disease exhaustively, but to em- 
phasize briefly the marked variability of 
presenting signs and symptoms. 


CASE | 

A 15-year-old Puerto Rican boy was brought 
to the emergency room in severe respiratory 
distress. He had become ill 15 days earlier, 
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with nonproductive cough, frequent postpran- 
dial epigastric pain, and occasional fever, all 
of which had persisted. One and one-half hours 
prior to admission, there had been an appar- 
ently explosive onset of respiratory distress, 
during which the patient fell down the stairs 
and was brought to the hospital. The boy had 
been in the United States for nine days at the 
time of hospitalization. 

Physical examination revealed a _ young, 
acutely ill Puerto Rican boy. Temperature was 
101 F, pulse 128/min and regular, respiratory 
rate 30/min, blood pressure 90/60 mm Hg. He 
was in marked respiratory distress, with shallow, 
rapid excursions, subcostal retraction, prolonged 
expiratory phase, and cyanosis of the lips and 
fingers. He coughed up frank blood, and com- 
plained of generalized aches and pains. Exami- 
nation of the chest revealed many coarse rales 
throughout both lung fields. No cardiac mur- 
murs were detected. There were soft, discrete 
inguinal nodes. The liver and spleen were not 
palpable at this time. 

Extensive disseminated pulmonary infiltra- 
tions were seen on the X rays, most marked on 
the right, with irregular areas of consolidation 
(Figure 1). The contour of the heart was slightly 
enlarged. An electrocardiogram revealed sinus 
tachycardia, but no evidence of cor pulmonale. 

The white blood count was 12,800/mm%, with 
71° neutrophils, 4% bands, 1% metamyelo- 
cytes, 21% lymphocytes, and 3° eosinophils. 
Hemoglobin was 13.2 g/100 ml. Smears of spu- 
tum for bacteria and fungi revealed no pre- 
dominating organism, and acid-fast smears were 
negative. 

The patient ws treated with massive doses 
of penicillin and given oxygen with little im- 
provement. The temperature climbed rapidly 
and 12 hr after admission was 104 F, in spite 
of doses of aspirin and sponging with alcohol. 
He became progressively worse, his respiratory 
distress and cyanosis increased, and he died 
despite all efforts 20 hours after admission. 

Pathological Examination: Autopsy revealed 
marked edema of the lungs, which were quite 
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firm and retained their shape well when placed 
on the table and cut. The appearance was quite 
uniform throughout; the surfaces had a dark 
reddish color, and abundant, foamy, bloody 
fluid escaped on section. ‘There was marked 
dilatation of the right atrium and ventricle of 
the heart. The liver appeared to be congested 
and had a slightly rounded anterior edge. In 
the gastrointestinal tract, it was noted that the 
lymphoid follicles of the ileum and cecum were 
prominent and surrounded by narrow zones of 
congestion, and there were small, pinhead-size 
purplish lesions scattered over the colonic mu- 
cosa. Enlarged lymph nodes were found in the 
mesentery and in the hilar and retroperitoneal 
regions. 

Histologically, the lungs (Figure 2) revealed 
severe, diffuse congestion with wide dilatation 
of the septal capillaries and occasional hemor- 
rhages into the alveoli. There was widespread 
filling of alveoli with proteinaceous coagulum 
and threads of fibrin, and in some foci fi- 
brinous pscudomembranes lined some of the air 
spaces. In the septa and in the periarteriolar 
and peribronchiolar connective tissue were 
found marked edema and scattered infiltration 
with lymphocytes and eosinophils; occasional 
small arterioles revealed a distinct arteritis, 
with infiltration of eosinophils through the 
wall and swelling of the endothelium with par- 
tial obliteration of the lumina. Shells of re- 
fractile chitinous material were seen in vir- 


Figure 1. Case J. X ray of chest, demonstrating 
disseminated linear and rounded infiltrations, most 
marked on the right. 


SCHISTOSOMAL 


SYNDROMES 


Figure 2. Case J. Histologic section of lung. Note 
pulmonary congestion and edema, and schistosoma 
ovum surrounded by early granuloma. Eosinophils 
are present in the edematous collagen. (Xx 150.) 
tually all sections, some of which clearly 
contained recognizable parts of ova. Many of 
these were surrounded by foreign-body giant 
cells, edematous collagen, and eosinophils. In 
the liver (Figure 3) there were many small 
granulomatous lesions surrounding chitinous 
ova, with edematous fibrous tissue, lymphocytes, 
and eosinophils. In many of the ova, lateral 
spines were readily identified. Sections of the 
spleen were unremarkable except for the pres- 
ence of large numbers of eosinophils in the 
pulp. Sections of the colon and ileum revealed 
innumerable ova and granulomata similar to 
those seen elsewhere. Ova were especially com- 
mon in the lamina propria and submucosa of 
the colon. A section of a small mesenteric vein 
of the colon included a cross section of an adult 
worm (Figure 4). Schistosomal pigment, a coarse, 
irregular, brown-black pigment derived from 
the gut of the adult worm, was found in large 
quantities in all organs. 

A portion of lung was removed, immediately 
frozen, and cultured for pneumotropic viruses 
by the Connecticut State Health Laboratories, 
with negative results. A direct bacteriological 
culture of the lung, however, revealed Staphylo- 
coccus aureus, coagulase positive, Post-mortem 
blood culture was sterile, 
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Ficure 3. Case 1. Histologic section of liver. A 
schistosoma ovum is surrounded by a granuloma. 
The adjacent portal zone is enlarged and _ infil- 
trated with lymphocytes and eosinophils. (x 120.) 


Comment: This adolescent boy had an 
explosive episode of pulmonary disease, 
manifested as severe bilateral pulmonary 
edema. The differential diagnosis included 
infectious pneumonitis, chemical pneu- 
monia, and congenital heart disease. An 
immigrant of only a few days, he presum- 
ably had received his primary exposure 
shortly before entering the United States, 
and presented with one of the syndromes of 
acute pulmonary mansonian schistosomia- 
sis. 


CASE 2 

A 20-year-old Puerto Rican male walked into 
the emergency room complaining of epigastric 
pain. He had been in his usual state of apparent 
good health until shortly before admission 
when, during a heated discussion, he had noted 
a sharp, well-localized epigastric pain. When the 
pain became worse, he decided to seek medical 
aid, but by the time he reached the hospital, 
most of his pain had abated. He had had this 
pain on and off occasionally in the past, and 
had taken antacids with partial relief. He also 
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complained of slight postprandial “‘gaseousness.” 
An unrelated left upper quadrant pain oc- 
curred irregularly about three times a month. 
No history of constipation, diarrhea, nausea, 
vomiting, melena, or frank rectal bleeding was 
obtained. His appetite had been good, and 
there had been no weight loss. There were no 
other symptoms, and his past medical history 
was unremarkable. He had emigrated from 
Puerto Rico to this country in 1956. 

Physical examination revealed a well devel- 
oped, well nourished, slightly pale young 
Puerto Rican male. There was no icterus. The 
only abnormal findings concerned the abdomen, 
where a smooth, rubbery mass was felt in the 
left upper quadrant and a sharp liver edge was 
noted just below the right costal margin. No 
spider nevi were seen, there was no venous 
pattern on the abdomen, no loss of hair, no 
gynecomastia, and no evidence of ascites or 
edema. 

Studies directed at elucidating the cause of 
splenomegaly included the following: hemo- 
globin, 9 g/100 ml; hematocrit, 31°%; red 
blood count, 3.3 million/mm*; white blood 
count, 2,186/mm*, of which 35% were neutro- 
phils, 10% bands, 14°% metamyelocytes, 30% 


lymphocytes, 8% eosinophils (subsequent counts 
revealed eosinophils as high as 27%) and 2% 


Ficure 4. Case 1. Histologic section of mesocolon. 
A cross section of an adult parasite is seen in a 
mesenteric yein. (x 120.) 
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Ficure 5. Case 2. Diagram of operative spleno- 
portagram. This is a composite diagram of films 
taken following two separate injections of dye into 
the spleen. Dye was never seen entering the liver. 
The dotted lines represent presumed channels not 
clearly identified in the film. 


basophils. Blood sugar, urea nitrogen, serum 
albumin, globulin, bilirubin, bromsulfalein re- 
tention, glutamic-pyruvic transaminase, and 
cephalin flocculation values were normal. Re- 
ticulocytes were 1.6%, platelets were 
180,000 per mm* (low normal for this labora- 
tory). Malarial parasites were not found in the 
blood, and PPD, histoplasmin, and coccidioidin 
skin tests were negative. Bone marrow examina- 
tion revealed myeloid and erythroid hyper- 
plasia. Coombs’ tests, direct and indirect, were 
negative. Serology was negative. Rectal smear 
and biopsy were negative for schistosoma ova, 
and schistosoma ova were not found in the 
stool, although hookworm and whipworm in- 
festation was demonstrated. 

X ray of the chest and intravenous urogram 
were normal. A gastrointestinal series revealed 
edema of the mucosa of the small intestine, 
and the enlarged spleen was noted in the films. 
An electrocardiogram showed no abnormality. 
A lymph node biopsy revealed no specific find- 
ings; specifically, there was no schistosomal pig- 
ment and no granuloma formation. 

A diagnosis of splenomegaly of unknown 
cause with hypersplenism was made; schistoso- 
miasis, though suspected, had not been sub- 
stantiated clinically. The patient was therefore 
subjected to laparotomy, where the spleen was 
seen to be enlarged, firm, and smooth, and the 
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splenic vein and many collaterals around the 
stomach were seen to be greatly dilated. A 
needle was inserted in the splenic vein, and 
a pressure of 275 mm water was recorded, 
following which radio-opaque dye was injected. 
X rays revealed obstruction of the portal vein 
at the liver hilum, and confirmed the presence 
of dilated collaterals (Figure 5). Splenectomy 
and liver biopsy were performed. Postopera- 
tively, the patient did well and was discharged 
two weeks after surgery. In the months since 
surgery, he has been followed as an outpatient, 
and has been asymptomatic. Blood counts have 
been normal. 

Sections of the liver biopsy revealed a well 
developed, chronic fibrosis of the liver, which 
was predominantly periportal (Figure 6). Occa- 
sional granulomata surrounding foreign body 
giant cells and chitinous material were present, 
commonly in association with the fibrotic peri- 
portal processes. The liver architecture was 
moderately, but not completely, distorted by 
the presence of these fibrous processes. ‘The 
individual parenchymal cells appeared to be 
quite normal, without evidence of necrosis or 
regeneration. 

The spleen weighed 2,700 g, and was very 
firm with a tense capsule. Sections were typical 
of chronic congestive splenomegaly, with 
marked diffuse fibrosis, prominence of the 
sinusoids, swelling of sinusoidal endothelial 
cells, and lymphoid hyperplasia. The sinusoids 
contained a few red blood cells, many lympho- 
cytes, and occasional eosinophils. No granulo- 
mata were seen. 


Comment: This young man illustrates 
another of the characteristic clinical syn- 


dromes of Manson’s schistosomiasis, namely, 
intrahepatic portal vein obstruction due to 
portal fibrosis. His congestive splenomegaly 
led to hypersplenism, and the usual gamut 
of differential diagnoses was considered. 


The diagnosis of schistosomiasis, even 
though entertained, could not be proved 
by conventional means. ‘The hypersplenism 
was cured by splenectomy, but the portal 


hypertension undoubtedly persists. 


CASE 3 


A 56-year-old white Puerto Rican male was 
admitted to the hospital with tarry stools and 
jaundice. He had a five-week history of gastro- 
intestinal complaints, including moderate right 
upper quadrant pain, worse after meals, ano- 
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Ficure 6. Case 2. Histologic section of liver seen under low magnification, 
showing the long fibrous processes between portal zones. A granuloma 
surrounding a fragmented ovum is seen near the center. (x 35.) 


rexia, nausea, some diarrhea, and recent vomit- 
ing. During the ten days prior to admission the 
patient noted that his bowel movements had 
become quite light in color, and during the 
past two days they had been black and tarry. 
The urine during this period had been dark 
brown. On the day prior to admission, the pa- 
tient noted jaundice and had chills and fever. 
There had been intermittent episodes of pru- 
ritis. 

The patient had had malaria 30 years pre- 
viously while in Puerto Rico. He had entered 
the United States two and one-half years prior 
to this admission, and shortly thereafter had 
been hospitalized with a right middle lobe syn- 
drome, characterized by cough, weight loss, and 
night sweats. At that time he had had no gastro- 
intestinal symptoms and his hepatic status was 
not investigated. Serum albumin, globulin, and 
alkaline phosphatase values were normal. ‘The 
patient did not drink or smoke. The syndrome 
was ultimately treated by lobectomy; the patho- 
logical report is presented below. 

Physical examination at the present admission 
revealed a blood pressure of 120/80 mm Hg; 
pulse 88/min; respirations, 20/min; tempera- 
ture, 99 F. There was marked icterus of the 
sclerae and skin. Examination of the heart and 
lungs revealed no abnormalities except a slight 
decrease in motion on the right, apparently re- 


lated to the previous thoracotomy. ‘There was 
no evidence of heart failure. The liver, spleen, 
and kidneys were not palpable, nor were there 
any other masses. Right abdominal tenderness 
was noted. There was no generalized lympha- 
denopathy, and no abnormal neurological signs 
were elicited. 

Laboratory examinations included a_ white 
blood count of 5,640/mm*, with 88°, neutro- 
phils and 12% lymphocytes, some of them 
atypical. Hemoglobin was 10.2 g/100 ml. The 
urine contained 15 mg/100 ml of protein, and 
bile was present. A few coarsely granular casts 
were noted in the sediment. The stools were 
examined for parasites and ova and none were 
found, but a positive guaiac test was reported. 
Studies of liver function on admission were as 
follows: serum albumin, 2.4 g/100 ml; globulin, 
3.5 g/100 ml; cephalin flocculation, 34+ and 4+ 
at 24 and 48 hr, respectively; thymol turbidity, 
10.4 MacLagan units; prothrombin time, 17%, 
of control; glutamic oxaloacetic and glutamic 
pyruvic transaminase, both reported as greater 
than 300 units; total bilirubin, 20 mg/100 ml, 
of which 12.5 mg were direct reacting; total 
cholesterol, 112 mg/100 ml, of which 59 mg 
were unesterified; alkaline phosphatase, 5.3 
Bodansky units; urinary urobilinogen, 1.7 units; 
and serum iron, 132 ug/100 ml. Values for blood 
urea nitrogen and fasting blood sugar on ad- 
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mission were within normal limits, as were the 
serum electrolytes and the carbon dioxide 
content. 

Chest X ray revealed old pleural reaction in 
the right lower lung fields. The heart appeared 
to be normal. An electrocardiogram was inter- 
preted as showing possible right ventricular 
hypertrophy. 

A tentative diagnosis of viral hepatitis was 
made. Liver biopsy was not performed because 
of the prolongation of prothrombin time, which 
could not be corrected by intravenous vita- 
min K, The patient was immediately started on 
cortisone therapy. 

The course was one of oliguria, with progres- 
sive uremia and electrolyte imbalance, marked 
anorexia and frequent vomiting, and no im- 
provement in liver function, He required two 
transfusions to replace the gastrointestinal 
bleeding. He was never febrile, and remained 
fully oriented up to the last day of life. Because 
of the combined renal and hepatic disease, 
examination of the urine for spirochetes and 
serum complement fixation tests for Weil's dis- 
ease were carried out with negative results. He 
was supported with fluids appropriate to his 
renal failure and electrolyte imbalance, but 
died on the seventh hospital day, at which time 
the blood urea nitrogen was 41.2 mg/100 ml, 
phosphorus, 6.5 mg/100 ml, sodium, 96 mEq/ 
liter, potassium, 5.04 mEq/liter, chloride, 74 
mEq/liter, and carbon dioxide, 14.2 mEq/liter. 

Pathological Examination of Resected Lung: 

Sections of the resected lobe of the lung from 
the first admission revealed widespread but 
patchy fibrosis which was especially noticeable 
in the perivascular and peribronchial regions. 
Occasional arterioles were greatly distorted by 
this fibrosis, resembling the changes reported 
by DeFaria (4). In addition, there were coarse, 
linear, random fibroses. Many foci of lympho- 
cytes were associated with these fibrotic regions. 
Old fibrotic granulomata were present in many 
sections, consisting of dense, concentric layers 
of collagenous tissue surrounding fragments of 
chitinous material (Figure 7). Some of these 
were clearly related to arterioles. Sections taken 
from the hilar regions of the lobe revealed 
marked peribronchial fibrosis with some sub- 
mucosal fibrosis of the major bronchi and con- 
siderable deposition of anthracotic pigment in 
these fibrotic regions. In some sections these 
fibrotic areas had a rounded, somewhat circum- 
scribed, granulomatous appearance. 

Autopsy Findings: The autopsy revealed that 
the patient died of severe acute parenchy- 
matous liver disease, associated renal failure, 
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and superimposed pulmonary infection. ‘The 
liver weighed only 700 g, and was flabby and 
collapsed. ‘The lungs were quite edematous, and 
both upper lobes appeared to be sites of aspi- 
ration. In the gastrointestinal tract, ulceration 
of the esophagus was noted, and focal, tiny 
ulcerations of the stomach were present. The 
spleen weighed 160 g and appeared normal 
grossly. ‘The kidneys were bile-stained and 
edematous. 

Microscopically, the lungs showed the focal 
fibroses and granulomata noted in the surgical 
material of two years previously. Some fibrosis 
in the hilar regions was also noted. In addition, 
there was evidence of necrosis and acute in- 
flammation, apparently related to aspiration. 
The liver showed complete disorganization of 
its architecture, with many necrotic cells and 
efforts at regeneration (Figure 8). There was 
widespread collapse of the reticulum. In addi- 
tion, there was clear evidence of old fibrosis, 
apparently periportal, and associated with these 
fibrous septa there were occasional granulo- 
mata, some of which contained fragments of 
chitinous material. There was considerable 
staining of the liver with brown-yellow pig- 
ment, presumably bile, and similar pigment 
was found in the canaliculi. Sections of the 
esophagus revealed moderate dilatation of the 


FicurE 7. Case 3. Histologic section of lung, with 
old encapsulated granuloma surrounding a_par- 
tially fragmented ovum. (x 150.) 


of 
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Ficure 8. Case 3. Histologic section of liver. There 
is inflammation, necrosis, and irregular regenera- 
tion. Broad zones of collapse are seen at lower 
left. (x 150.) 


esophageal veins and extensive mucosal ulcera- 


tion. In the stomach there was found a severe, 
acute gastritis with many focal ulcerations. A 
few well-circumscribed granulomata were pres- 
ent in the colonic tissue available for study. The 
spleen revealed mild focal fibroses. In the kid- 
ney there was deep bile-staining of casts and of 
some of the epithelial cells, with degenerative 
and necrotic changes in some tubules. 


Comment: This middle-aged man had 
chronic pulmonary and hepatic schisto- 
somal disease, and presented originally as 
a middle-lobe syndrome. He succumbed 
eventually to an unrelated hepatocellular 
disease superimposed on schistosomal fibro- 
sis of the liver. 


DISCUSSION 


Schistosomiasis is one of many diseases, 
once sharply localized, whose locus of en- 
demism has greatly expanded because of 
increased opportunities for large popula- 
tion shifts. In these new endemic areas, a 
challenge is placed upon the clinician to 
remember this disease in the differential 
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diagnosis of several relatively common 
syndromes. 

The clinical aspects of mansonian schis- 
tosomiasis have been reported (3, 5-9), but 
their protean manifestations have not been 
sufficiently emphasized. ‘The three cases re- 
ported herein, encountered in a single com- 
munity hospital within a rather short pe- 
riod, serve to illustrate the variety of 
confusing clinical syndromes which can 
occur. 

The pathology and clinical symptoma- 
tology are referable to three main organ 
systems—the lungs, the gastrointestinal 
tract, and the hepatosplenic axis—and are 
due to the presence of ova in these organs. 
The various syndromes that have been de- 
scribed may be acute or chronic, and may 
include granulomatous pulmonary endar- 
teritis with acute right heart failure; aller- 
gic (eosinophilic) pneumonitis; chronic 
obliterative pulmonary endarteritis with 
pulmonary hypertension and cor pulmo- 
nale; acute typhoid-like state; acute diar- 
rheal disease; chronic colitis syndrome; 
acute hepatosplenomegaly due to edema 
and eosinophilic infiltration; and_ portal 
venous obliteration with portal hyperten- 
sion, splenomegaly, hypersplenism, and 
esophageal varices. 

It will be noted that a common patho- 
logical denominator in these schistosomal 
syndromes is the presence of vascular dam- 
age, due to the direct effect of the ova 
caught in the vessels, or due to hypersensi- 
tivity. The disease in its major pathological 
effects may therefore be considered not as a 
parasitic but as a vascular disease. ‘This 
fact is of importance both diagnostically 
and therapeutically, because eradication of 
the parasite cannot reverse the vascular 
alterations which have occurred. 


SUMMARY 


Three cases of schistosomal syndromes 
with widely different symptomatology are 
presented to emphasize the protean but 
essentially vascular nature of S. mansoni. 
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SUMMARIO IN INTERLINGUA 


Schistosomiasis de Manson, in le passato un 
morbo de importantia solmente in zonas tro- 
pical, comencia manifestar un signification mun- 
dial. Es reportate tres casos vidite, in un hospi- 
tal general, in immigrantes portorican. Le 
objectivo del presentation es signalar le grande 
varietate de guisas sub le quales iste morbo 
pote occurrer, 

Un puero de 15 annos de etate succumbeva 
rapidemente a un explosive acute schistosomia- 
sis pulmonar in que le diagnose differential 
includeva pneumonitis infectiose, pneumonia 
chimic, e congenite morbo cardiac. Un masculo 
de 20 annos de etate se presentava con spleno- 
megalia e hypersplenismo, le resultato de cir- 
rhosis schistosomal del hepate. Un masculo de 
56 annos de etate, vidite originalmente a causa 
de chronic morbo pulmonar possibilemente re- 
lationate a schistosomiasis, succumbeva_final- 
mente a morbo hepatocellular superimponite a 
fibrosis schistosomal del hepate. 

Le pathologia e le symptomatologia de schis- 
tosomiasis de Manson es referibile a tres major 
systemas de organo—le pulmones, le vias gastro- 
intestinal, e le axe hepato-splenic—e pote esser 
acute o chronic. Le sequente syndromes es des- 
cribite: Granulomatose endarteritis pulmonar 
con acute disfallimento dextero-cardiac; pneu- 
monitis allergic (eosinophilic); chronic oblit- 
terative endarteritis pulmonar con hypertension 
pulmonar e corde pulmonal; acute stato typhoi- 
diforme; acute morbo diarrheic; syndrome de 
colitis chronic; acute hepatosplenomegalia cau- 
sate per edema e infiltration eosinophilic; e 
oblitteration de vena portal con hypertension 
portal, splenomegalia, hypersplenismo, e varices 
esophagee. 

Es sublineate le facto que le effecto primari 
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del parasito es le injuria vascular causate per 
le ovos—directemente o per hypersensibilitate. 
Iste injuria es permanente e non pote esser re- 
vertite per le eradication del parasito. 
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The Usefulness and Reliability of the Dock 
Ballistocardiograph in Clinical Medicine 


RicHArD L. FULTON, M.D., F.A.c.P., NORMAN O. ROTHERMICH, M.D., F.A.C.P., 


and WALDEMAR BERGEN, M.D. 


HROUGH THE PIONEERING EFFORTS OF 


STARR in the fourth and fifth decades 
of this century, ballistocardiography gained 
increasing recognition in the field of cardio- 
vascular research. However, because of the 
ponderous and expensive tables and equip- 
ment required, this method of approach to 
cardiac evaluation was never seriously con- 
sidered for practical use in clinical medi- 
cine until Dock and ‘Taubman (1) reported 
their direct-body recording ballistocardio- 
graph. In constructing his instrument, 
Dock simply applied the principle that 
electric currents are developed by wire 
coils moving through a magnetic field. In 
practice, the Dock instrument has the mag- 
netic field set up stationary between the 
legs while the coils are made to rest on 
the legs so that the body’s motion moves 
the coils back and forth through the mag- 
netic field. Current is thereby generated 
and this current is picked up from the mag- 
netic coils and run through an ordinary 
electrocardiographic machine so that the 
motion of the body, produced by the heart’s 
action, is eventually transcribed graphically 
on paper. It should be noted that this bal- 
listocardiogram is based largely on velocity 
of motion of the body and to much less 
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extent on displacement. The advantages of 
the Dock ballistocardiograph were at once 
apparent: it is small in size, light in weight, 
easily transportable, comparatively inex- 
pensive, and it can be used in any office 
where a hard, rigid, vibrationless table can 
be set up. We have used the Dock instru- 
ment in practice for the past ten years, and 
the following presentation concerns itself 
only with this instrument and is not to be 
construed as reflecting any opinions or con- 
clusions regarding any other type of ballis- 
tocardiograph. 

In the past ten years, the ballistocardio- 
gram has fallen into some disfavor and 
many clinicians have become unsure of the 
exact role of this modality in clinical car- 
diac evaluation, principally because of its 
inability to measure cardiac output (2-4). 
Apparently, much of this loss of popularity 
resulted from attempts to extract more in- 
formation from the instrument than it was 
capable of delivering, for example, using 
it to quantitate flow or to attempt to differ- 
entiate various types of heart disease. In 
our earlier work we had hoped that it 
might be of value in deciding simply be- 
tween normalcy and disease and thereby 
in achieving a place in clinical medicine 
similar, for example, to that occupied by 
the sedimentation rate. 

From time to time reports appeared in 
the literature which seemed to cast some 
doubt on the applicability of the Dock 
instrument. Fagin and McIntyre (5) used 
the Dock ballistocardiogram in an analysis 
of 356 patients and felt that, despite its 
simplicity and low cost, it did not yield 
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sufficient diagnostic, prognostic, or screen- 
ing value for clinical use. Fidler, Bhargava, 
and Parent (6), who interpreted tracings as 
grossly normal and grossly abnormal, be- 
lieved that ballistocardiography was lim- 
ited in its value similar to all other labo- 
ratory procedures, but that it could be 
helpful in doubtful cases. According to 
Breitinger and Zipp (7) the ballistocardio- 
gram showed no distinctive pattern for spe- 
cific valvular disease and permitted no defi- 
nite conclusion as to the degree of coronary 
artery disease. Their study, also employing 
the Dock instrument, included 758 patients 
with valvular, hypertensive, and coronary 
artery diseases. One of their groups con- 
sisted of 88 postinfarction patients who dis- 
closed 45.49% normal and 54.6°% pathologi- 
cal tracings. They also noted a greater 
number of pathological tracings in older 
patients. However, a normal ballistocardio- 
gram in older age did not exclude heart 
disease: of 41 patients over 60 years of age 
(who were suffering from valvular disease, 
old infarcts, bundle branch blocks, or atrial 
fibrillation), 12 patients, or 20°%, had a 
normal tracing. Likewise, they found no 
definite influence of obesity. Of 284 over- 
weight patients, a normal ballistocardio- 
gram was found in 104 cases. In Scarbor- 
ough and Baker’s opinion (8), the tracing 
“is definitely abnormal in the majority of 
patients with overt cardiovascular disease 
although the frequency of abnormality is 
partially dependent on age.” 

Because we were reluctant to discard a 
potentially useful clinical instrument, we 
have subjected our ballistocardiographic 
records to critical evaluation and to the 
rigorous test of a four to six-year follow-up 
study to determine whether this test had 
any diagnostic or prognostic significance 
and whether it really contributed in any 
way to the medical appraisal and manage- 
ment of patients. At this point, we wish to 
reiterate that no attempt was made to cor- 
relate or compare our tracings with those 
derived from the larger indirect tables such 
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DIAGRAMMATIC NORMAL BCG 


Ficure 1. H wave, initiated by apex thrust during 
isometric contraction. I wave, due to ejection of 
blood from both right and left ventricles. ] wave, 
due to sudden deceleration of blood as it strikes 
aortic arch and curve of pulmonary artery. K wave, 
due to rapid deceleration of blood striking the 
peripheral resistance of the aorta and its branches. 


as that of Starr and Nickerson. This study 
is concerned only with the applicability of 
the Dock office 
practice. 


instrument to routine 

A complete discussion of the factors 
which produce a_ballistocardiogram has 
already been presented in the previous lit- 
erature by one of us (9). 

The waves of the tracing are not usually 
as clear cut as seen in the diagrammatic 
illustration (Figure 1); accordingly, four 
examples of actual tracings have been in- 
cluded (Figure 2). ‘The two tracings on the 
left are examples of typically normal ballis- 
tocardiograms; the two on the right illus- 
trate grossly abnormal tracings in which 
the identification of the component waves 
is most difficult because of the irregularity 
of the waves themselves. 

The ballistocardiogram is affected by 
extracardiac factors. 


several Respiration 


causes a shifting base line due to move- 


ments of the diaphragm. Also, respiration 


may alter right and left ventricular filling 
and thus may influence the amplitude. Ber- 
man, Braunstein, and McGuire (10) re- 
ported also that the ingestion of food in- 
creases the cardiac output and thus alters 
the tracing. In our experience, there was 
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no consistent alteration of the ballistocar- 
diogram following the ingestion of food. 
Although it has been fairly well accepted 
that certain cardiac states give rise to typi- 
cal, characteristic, or even pathognomonic 
tracings (such as the early M or late down- 
stroke patterns in coronary arteriosclerotic 
disease), we have come to believe that such 
pattern relationship to a specific type of 
heart disease does not present enough con- 
sistency to warrant application to routine 
ballistocardiographic interpretation. Ac- 
cordingly, we avoided highly technical de- 
lineations, and tracings were read simply as 
normal or abnormal. Attempts were then 
made to further categorize those in the 
middle ground as borderline normal or 
borderline abnormal. Our criteria for such 
categorization were as follows: 


1. Normal: 75 to 100% of the complexes 
were normal. 

2. Borderline normal: 50 to 75% of the 
complexes were normal. 

3. Borderline abnormal: 25 to 50% of 
the complexes were normal. 

4. Abnormal: less than 25% of the com- 
plexes were normal. 


Abnormality was seen to exist when 
there was a chaotic appearance, lack of 


Ficure 2. Actual tracings of normal BCG’s (on the left) and 
abnormal BCG’s (on the right). 


a repetitive pattern, or a consistent de- 
formity, such as gross limitation of the J 
wave amplitude or a gross accentuation of 
the K wave. Sometimes there was consistent 
notching of the JK downstroke or an un- 
usually shallow I wave, and these would 
be considered to be abnormal if they were 
consistently seen. 


METHOD 


The charts of 704 patients having ballisto- 
cardiographic readings during the period 1952 
to 1955 were reviewed. The following informa- 
tion was obtained from each chart: 


. Name. 

SCX. 

. Age. 

. Weight (standards were based on_ the 
weight tables of the Metropolitan Life 
Insurance Company). 

5. Blood pressure. 

6. Fluoroscopic findings of the lungs and 

heart. 

7. Whether or not the patient required digi- 

talis. 

8. The presence and type of clinical heart 

disease, if any. 

9. The presence or absence of congestive 

heart failure. 

10. Electrocardiographic findings. 

1]. Ballistocardiographic findings. 


oon 


The response to the two-step exercise was also 
recorded if such had been performed. 
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RESULTS 
ANALYSIS OF SAMPLING 


Details of the results are summarized in 
the accompanying tables. An analysis of the 
sampling discloses a striking similarity be- 
tween those patients who returned for ap- 
praisal and those patients who failed to 
return. This is true in all categories of 
analysis. These categories include total 
numbers of patients, breakdown by age 
grouping, systolic hypertension, diastolic 
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Figure 3. Analysis of sampling: sampling of returnees and non-returnees 
according to age grouping. 
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hypertension, sex, and the breakdown ac- 
cording to heart disease (Figures 3-6). It is 
evident that the sampling was not biased 
and that the data derived from those pa- 
tients who did not return for examination 
are valid and representative. Statistical 
analysis confirmed our contention that the 
sampling was adequate. 

All the data presented in the following 
results were derived from the study of the 
395 patients who returned for this evalua- 
tion. 
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Ficure 4. Analysis of sampling: sampling of returnees and non-returnees 
according to presence of hypertension, obesity, and sex. 
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Ficure 5. Analysis of sampling: sampling of returnees and non-returnees 
according to presence and type of heart disease. 


EFFECT OF OBESITY 


The data derived from those examined 
were analyzed with respect to weight, age, 
presence or absence of clinical heart dis- 
ease, and the results of the ballistocardio- 
graphic determinations (Table 1). Most of 
the patients were in the normal weight 
range and a majority of these had normal 
tracings. However, it was surprising to find 
that even in the obese group a majority of 
patients (57%) had normal ballistocardio- 
grams. 


It was also observed that a greater per- 


centage of obese patients developed abnor- 
mal tracings by the time of their return 
visit than did non-obese patients (Table 2). 
Analysis of these data reveals that there 
is only a 6°% chance that these percentages 
could occur by coincidence alone and there- 
fore it is felt that these figures do approach 
Statistical significance. One might expect 
this conversion from a normal to an ab- 
normal tracing to be limited only to those 
patients who also developed clinical heart 
disease in the interim but a significant 
number failed to manifest heart disease by 
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Ficure 6. Analysis of sampling: sampling of returnees and non-returnees according 
to electrocardiographic and ballistocardiographic findings on initial visit. 
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TABLE 1. Analysis of Initial Visit Data of all Returnees in Regard to Weight, Age, Ballistocardiographic 
Findings, and Presence of Clinical Heart Disease. 


Normal BCG Abnormal BCG 
Age 
Without Clin. With Clin. Without Clin. With Clin 
Non-Obese No. of Pts. Heart Dis. Heart Dis. Heart Dis. Heart Dis. 
Under 40 101 74 19 4 4 
40-50 88 61 9 9 9 
50-60 72 36 4 12 20 
Over 60 21 7 0 6 8 


Sub-Total 282 178 


Without Clin. With Clin. Without Clin. With Clin. 


Obese Heart Dis. Heart Dis. Heart Dis. Heart Dis. 
Under 40 39 27 5 5 2 

40-50 44 20 6 7 11 

50-60 24 + 2 6 12 


Over 60 


Sub-Total 


Total 395 


any other criteria even though their ballis- regardless of any other factor. Except in the 


tocardiograms became abnormal. Viewed group under 40 years of age there was no 
from another perspective (Table 3), a sig- significant statistical trend associated with 
nificant percentage of those patients who obesity. 

initially had normal tracings and no heart Even in those patients who had clinical 
disease developed abnormal ballistocardio- heart disease on the initial examination, 
grams by the time of re-examination but, there was an unexpectedly large number 
here again, only a comparatively few con- — who had normal tracings (Table 4). A 
comitantly developed evidence of clinical nearly identical percentage of patients de- 
heart disease. Here too, as with the preced- veloped abnormal ballistocardiograms by 
ing group, the number of patients devel- the time of their repeat visit whether they 
oping abnormal tracings increased with age were obese or non-obese. 


It was expected that obesity in itsel! 
would be productive of abnormal tracings 


Tasie 2. BCG Changes Relating the Presence or 
Absence of Obesity to the Presence or 


Absence of Heart Disease. in almost every case. Quite the contrary 
: ; = proved to be true (Table 5). The combina- 
Normal Abnormal “% of Patients tion of obesity and clinical heart disease 
‘G 3CG « Developi 
failed to produce an abnormal ballisto- 
Initial Return Abnormal 
Visit Visit BCG cardiogram in a significant number on the 
—— initial examination. Even at the time of 
Non-Obese 210 49 ¢ the follow-up examination, approximately 
eCHD. 32 i! 34.40, two thirds of these patients sull nae normal 
: tracings. Another facet of the weight factor 
Obese 65 21 32.3% 
a can be seen in the analysis of a group of 
sC.ELD. 51 16 31.49% 
e CHD. 14 5 35.7% nine patients who were initially obese and 
we who initially had abnormal ballistocardio- 
Potal 275 70 25% ; 


grams. These nine patients lost sufficient 


32 31 4 
6 0 1 4 
113 51 14 19 29 
229 46 50 70 
fey 
: 
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TaBLe 3. Patients with Normal Ballistocardiograms without Heart Disease on Initial Visit. 
Non-Obese Obese 
Normal Abn. BCG % of Pts. Normal Abn. BCG % of Pts. 
Age on Initial BCG on on Return Developing BCG on "on Return Developing 

Visit Initial Visit Visit Abn. BCG Initial Visit Visit Abn. BCG 
Under 40 74 7 9.5% 27 5 18.5% 

40-50 61 16 26.2% 20 9 45% 

50-60 36 12 33.3% 4 2 50% 
Over 60 7 3 42.9% 0 0 0 


178 38 


Total 


weight prior to the re-examination to be 
considered in the normal weight range at 
that time; in seven of these nine cases, the 
tracing remained abnormal despite the re- 
turn of the patient to normal weight and 
the absence of clinical heart disease. Con- 
versely, there were 17 non-obese patients 
who initially had normal tracings. These 
patients became obese by the time of the 
re-examination and yet in only four cases 
did the ballistocardiogram become abnor- 
mal in spite of this weight gain. (None of 
the four cases had developed heart disease.) 

From the above data it is clearly appar- 
ent that obesity may in some instances be 
closely correlated with an abnormal tracing 
but in other circumstances may show little 
or no such correlation. This variability of 
the effect of obesity detracts seriously from 
the clinical value and reliability of the 
ballistocardiogram. 


EFFECT OF AGING 
Aging is generally regarded as an impor- 
tant and significant cause for the develop- 


TABLE 4. Patients with Normal Ballistocardiograms with Heart Disease on Initial Visit. 


21.3% 51 16 


31.4% 
ment of abnormal ballistocardiograms. The 
data derived from these studies tend to sup- 
port this generalization but aging cannot 
be considered to be a consistently decisive 
factor in the isolated interpretation of any 
single tracing (Figures 7-9). One sampling 
of two groups of patients, all in normal 
weight range, is given in the following 
breakdown: 

Group 1: 32 Patients (Clinical Heart Disease with 

Normal Ballistocardiograms) 


Age (yr) No. 


Group 2: 31 Patients (No Clinical Heart Disease 
with Abnormal Ballistocardiograms) 


Age (yr) No. 


It is true that the number of patients in 
each of the above groups is rather small, 


Obese 


Non-Obese 
Normal Abn. BCG % of Pts. Normal Abn. BCG “ of Pts. 
Age on Initial BCG on | on Return Developing BCG on onReturn Developing 
Visit Initial Visit Visit Abn. BCG Initial Visit Visit Abn. BCG 
Under 40 19 5 26.3% 5 0 0 
40-50 9 4 44.4°7 6 4 66.7°¢ 
50-60 4 2 50% 2 0 0 
Over 60 0 0 1 1 100°; 


32 


Total 


: 11 34.4% 14 5 35.7% 
: 


Volume 35, No. 2 THE DOCK BALLISTOCARDIOGRAPH 


August 1961 


cd TOTAL PATIENTS EXAMINED 
WW PATIENTS WITH ABNORMAL 
N BCG WITHOUT CLINICAL 


HEART DISEASE 


20% 


31%. 


UNDER 40 40— 50 


50 — 60 | OVER 60 


Ficure 7. Relationship of aging and abnormal tracings 
in the absence of clinical heart disease. 


but it seems to be evident that aging is 
more likely to produce an abnormal tracing 
than is clinical heart disease. ‘This was con- 
firmed by statistical analysis. 

The foregoing data suggest that aging 
has a much closer correlation with bal- 
listocardiographic abnormality than has 
obesity. However, even the aging factor is 
seriously lacking in consistency so that, for 
any given ballistocardiogram, the interpre- 


50 — 


16% 


tation can be colored by the age factor but 
not decisively affected by it. 
EFFECT OF HEART DISEASE 

At the time of the initial examination, 
a diagnosis of hypertension was made in 
110 cases. Criteria for hypertension were a 
systolic pressure over 150 or a diastolic 
pressure over 90. Of this number, 52 had 
findings warranting a diagnosis of hyper- 


TOTAL PATIENTS EXAMINED 


HEART DISEASE 


UNDER 40 40 — 50 


50—60 | OVER 60 


Ficure 8. Relationship of aging and abnormal tracings in the obese. 


80 — 
: 60 — 

20 — 12% 
20 — | 
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0 \X | 
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TABLE 5. Comparison of Ballistocardiographic 
Findings in the Obese and in the Non-obese, 
with and without Heart Disease. 


Non-Obese 


Normal BCG 210 
s C.H.D. 178 
c C.H.D. 

Abnormal BCG 
s C.H.D. 
C.H.D. 

Total 


tensive heart disease (Figure 10). As might 
be expected, a far higher percentage of pa- 
tients with hypertensive heart disease had 
abnormal tracings than did patients with 
hypertension alone. At the time of re- 
examination, seven of the latter had devel- 
oped hypertensive heart disease and in all 
of these, the tracing had become abnormal. 
However, there were an additional eight 
cases of hypertension alone who subse- 
quently developed abnormal ballistocardio- 
grams but did not present any evidence of 
clinical heart disease. 

Cardiomegaly is an incontrovertible sign 
of heart disease but of the 56 patients who 
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exhibited it on the initial visit, 23 or 41% 
had normal tracings. Following is a break- 
down of these patients according to age: 

Cardiomegaly with Normal Ballistocardiograms 

Age (yr) No. 
40 to 50 
50 to 60 
Over 60 
Total 
Cardiomegaly with Abnormal Ballistocardiograms 
Age (yr) 
Under 40 
40 to 50 
50 to 60 
Over 60 
Total 
It is evident from these figures that the 
combination of cardiomegaly and a normal 
ballistocardiogram is much more likely to 
be found in the younger age groups. Statis- 
tical analysis revealed this finding to be of 
significance. 

There was an additional group of 30 pa- 
tients who developed cardiomegaly by the 
time of the repeat examination. Of these 
30 patients, 18 initially had normal ballis- 
tocardiograms. With the development of 
cardiomegaly, nine of these patients (50°) 


[| TOTAL PATIENTS EXAMINED 
W PATIENTS WITH ABNORMAL 
N BCG WITHOUT CLINICAL 


HEART DISEASE 


10% 


4% 
MQ 


29% 
MS 


UNDER 40 40 — 50 


OVER 60 


50 — 60 


Ficure 9. Relationship of aging and abnormal tracings in the non-obese. 
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HYPERTENSIVE 
HEART 
DISEASE 
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— NORMAL BCG 


— ABNORMAL BCG 


TOTAL NUMBER 
OF PATIENTS OF PATIENTS 
$8 52 


TOTAL NUMBER 


Ficure 10, Relationship of hypertensive heart disease, hypertension, 
and abnormal tracings. 


developed an abnormal ballistocardiogram. 
In the other nine cases, the tracing re- 
mained normal. A breakdown of these two 
groups of nine patients by age follows: 


Patients Developing Abnormal Ballistocardiograms 


Age (yr) No. 


Over 60 


Patients Retaining a Normal Ballistocardiogram 


Age (yr) No. 
Under 40 .... 


At first it was thought that arterioscle- 
rotic heart disease was fairly consistent in 
producing an abnormal ballistocardiogram 
because in the 31 cases initially having this 
diagnosis, 25 (80°,) presented abnormal 
tracings. I'welve of 14 patients (86°) with 
a combined diagnosis of arteriosclerotic and 
hypertensive heart disease presented abnor- 
mal tracings at the beginning of the study. 
‘These data tend to confirm the work of 
Moser, Pordy, Chesky, ‘Vaymor, and Master 
(11) who found a very close correlation 


between the presence of arteriosclerotic 
heart disease and abnormal ballistocardio- 
grams. However, nine additional patients 
who developed arteriosclerotic heart dis- 
ease during the study period failed to show 
consistent changes. ‘hese cases are broken 
down as follows: 


A. Five patients: initial ballistocardio- 
gram normal 
4 patients: BCG remained normal. 
] patient: BCG remained abnormal. 
B. Four patients: initial ballistocardio- 
gram abnormal 
patients: BCG 
normal. 
4 patients: BCG became normal. 


remained 


It can be seen that the resulting effect 
of arteriosclerotic heart disease on the trac- 
ing was so inconsistent that clinical reli- 
ance on such a relationship would be 
extremely hazardous. 

Since all of the above studies tend to 
downgrade and negate the value of the 
ballistocardiogram, a reshuffling and_ re- 
appraisal of our data seemed to be in order. 
Accordingly, all ballistocardiographic trac- 


= 
‘Brake, | 
£ 
| 
| 
| 
| 
: 


ings with a diagnosis of borderline normal 
or borderline abnormal were eliminated 
and the same classifying and categorizing as 
in the foregoing were applied only to those 
tracings considered to be definitely normal 
or definitely abnormal. ‘The data resulting 
from this altered perspective were virtually 
identical to those given in the foregoing. 
Certainly no weighting or distortion could 
be ascribed to the tracings in the borderline 
diagnostic category. 


SUMMARY 


Seven hundred four patients who previ- 
ously had had ballistocardiographic studies 
were invited to return for cardiac evalua- 
tion. This evaluation was compared with 
the initial examination. Such comparison 
provided the statistical basis for this paper. 

Three hundred ninety-five or 56°, of the 
patients accepted this invitation for a re- 
peat examination. Because as groups, the 
returnees and the non-returnees were al- 
most identical in the several testings, it was 
concluded that a representative group did 
return for the evaluation and that our 
sampling of patients was not biased. 

Obesity produced an adverse effect on 
the ballistocardiogram and yet the effect 
was not consistent enough to be of statis- 
tical significance. A surprising number of 
obese patients had normal tracings at the 
time of their initial visit (65 of a total of 
113 patients, or 57%). Obese patients with 
initially normal tracings were more likely 
to develop abnormal ones than patients 
who were non-obese. On the other hand, 
gain or loss of weight during the interval 
between examinations did not materially 
affect the ballistocardiogram in any con- 
sistent or predictable fashion. 

Patients with clinical heart disease were 
more likely to have abnormal tracings than 
were patients without heart disease. ‘There 
was no particular type of heart disease 
which was especially productive of an ab- 


normal ballistocardiogram. ‘The instrument 
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was of no value in diagnosing preclinical 
or subclinical heart disease. 

Age was found to be a factor in the pro- 
duction of an abnormal! ballistocardiogram. 
This effect occurred irrespective of any 
other factor. It produced the most consist- 
ent effect of all factors studied, but even 
this consistency was not great enough to 
warrant Clinical reliance. 

There was no significant difference in 
our data whether we considered just the 
patients with typically normal and abnor- 
mal tracings or we also included the 
borderline normal and abnormal cases. 


CONCLUSION 


It is concluded that the ballistocardio- 
gram recorded with the Dock direct-body 
recording instrument is unreliable and of 
little or no value in clinical medicine. It 
appears that aging in itself is the most con- 
sistent factor in the production of an ab- 
normal tracing. ‘This effect prevails whether 
the patient is obese or non-obese, young or 
old, hypertensive or normotensive, with 
heart disease or without heart disease. ‘The 
exact factor in the aging process which 
produces this abnormal ballistocardiogram 
is unknown, but the presence of heart dis- 
ease per se (even in an aging heart) is not 
a crucial or indispensable factor as far as 
can be determined by present methods. 
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SUMMARIO IN INTERLINGUA 

Un gruppo de 704 patientes, previemente 
studiate per ballistocardiographia, esseva in- 
vitate a retornar pro un re-evalutation cardiac. 
Le resultatos del re-evalutation esseva compa- 
rate con illos del examine initial. Le compara- 
tion provideva le bases statistic del presente 
communication. 

Le invitation a un repetition del examine 
esseva acceptate per 395 del patientes (56°). 
Viste que le duo gruppos—le retornantes e le 
non-retornantes—esseva quasi identic in lor com- 
portamento in diverse tests, le conclusion pareva 


4 
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justificate que le retornantes constitueva un 
gruppo representative pro le evalutation e que 
nostre selection de patientes non suffreva de 
ulle bias. 

Obesitate produceva un effecto adverse in le 
ballistocardiogrammas, sed iste effecto non es- 
seva satis constante pro esser de signification 
Statistic. Un surprendente numero de patientes 
obese habeva normal registrationes al tempore 
de lor visita initial (65 ex 113, ie. 57%). Pa- 
tientes obese con initialmente normal registra- 
tiones disveloppava registrationes anormal plus 
frequentemente que patientes non-obese. Del al- 
tere latere, augmento o perdita de peso durante 
le intervallo inter le duo examines non afhceva 
substantialmente le ballistocardiogramma in un 
maniera constante o predicibile. 

Patientes con formas clinic de morbo cardiac 
habeva anormalitates del registrationes plus fre- 
quentemente que patientes sin morbo cardiac. 
Esseva notate nulle morbo cardiac particular 
como productor per excellentia de anormalitates 
ballistocardiographic. Le ballistocardiogramma 
esseva sin valor in le diagnose de morbo cardiac 
preclinic o subclinic. 

Fsseva trovate que le etate del patiente ex- 
erce un influentia super le anormalitate del 
ballistocardiogramma. Iste effecto occurreva sin 
reguardo al presentia o absentia de altere fac- 
tores. Illo produceva le plus constante effecto 
inter omne le factores studiate, sed mesmo iste 
constantia non esseva sufhicientemente marcate 
pro inspirar fide in illo ab le puncto de vista 
clinic. 

Fsseva notate nulle significative differentia 
inter le datos (1) quando solmente le patientes 
con typicamente normal e typicamente anormal 
registrationes esseva prendite in consideration 
e (2) quando etiam le casos limite de normali- 
tate e€ anormalitate esseva includite. 
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N REVIEWING THE EXPERIENCE of a decade 

with 85 cases of bacterial endocarditis, 
a startling disparity was noted in the re- 
sults of treatment in this hospital com- 
pared with those generally reported in the 
literature. Only 22°% of patients were 
known to be alive at the end of one year, 
in contrast to estimates of 80 to 90% in 
the literature. ‘The data from these 85 cases 
were analyzed for clues to the poor results 
obtained. 

No attempt was made to present a de- 
tailed analysis of all the features of the 
cases in this series, since excellent mono- 
graphs are already available by Kerr (1), 
Libman and Friedberg (2), Hunter and 
Paterson (3), and Finland (4). 

It is reported that prognosis is affected 
by the age and the sex of the patient, the 
identity of the infecting organism, the 
heart valve involved, the length of time 
the infection was untreated, the type and 
duration of antibiotic therapy, and the 
electrocardiographic findings. In this study 
two other factors were found to have a seri- 
ous prognosis: the presence of cirrhosis 
(and/or a history of severe alcoholism) and 
a history of hospital-acquired infection. 
The extremely poor results in older pa- 
tients and those with a genitourinary portal 
of entry were also conspicuous. The analy- 
sis of data from the 17 cases of hospital- 
acquired bacterial endocarditis is complex 
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and related to the general problem of hos- 
pital infection, and will be described in 
greater detail in a separate report (5). 

The 85 cases reported here include all 
cases of bacterial endocarditis, acute and 
subacute, seen in one decade at the Wads- 
worth Veterans Administration Hospital, 
Los Angeles, California. The data were 
analyzed by electronic data processing tech- 
niques (6). The results were recorded as a 
series of tables of bivariant distributions 
of the important variables against each 
other and all other variables. ‘This report 
is based on these tables. A unique aspect 
of the study is that autopsies were obtained 
on all patients who died. 


METHODS 

All charts of cases of bacterial endocardi- 
tis seen in this hospital from July 1, 1947, 
to June 30, 1957, were reviewed. History, 
physical examination, laboratory examina- 
tion, treatment, results, and autopsy find- 
ings were coded onto IBM cards as de- 
scribed by Staugas, Guze, and Pearce (6). 
Items of special interest, such as results, 
age of the patient, and infecting organism, 
were selected and bivariant distribution 
tables of these items against all items were 
printed, employing an IBM 101 statistical 
machine. Since over 200 classes of variables 
were recorded on each case, many hundreds 
of these tables were available for analysis. 


RESULTS 

OVER-ALL RESULTS 
The over-all results of treatment were 
poor. Only 19 of the 85 cases were known 
to be alive 12 months after completing 
therapy. Of these, 11 were asymptomatic, 
two were well except for residuals of cere- 
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bral emboli, and six were alive but required 
treatment for congestive heart failure. In 
addition, six patients left this hospital liv- 


ing and well but were lost to follow-up. . 


Because of the records system of the Veter- 


ans Administration for recording pensions ' 


and death claims, it is more likely that these 
six patients were alive than dead at the 
end of 12 months. Nine patients died after 
completing therapy and leaving the hos- 
pital but before the first anniversary of 
this date. Forty-five died in the hospital 
during antibiotic therapy or after the 
course of therapy was completed. Six died 
in the hospital without receiving antibiotic 
therapy. All but one of the 85 patients 
were male, so no analysis of data by sex 
is presented. 

All cases of bacterial endocarditis seen 
during the ten years were included, and 
this unquestionably affected the results ad- 
versely. In most of the published series so- 
called “acute” bacterial endocarditis is 
treated as a separate entity. However, this 
division is often arbitrary, being based on 
the clinical course rather than the infecting 
organism, and therefore it has not been 
made in this series (3). 

THE EFFECT OF AGE ON PROGNOSIS 

The relationship of age to mortality is 
presented in Figure |. The superimposed 
black bars represent the total number of 
patients in each group known to be dead 
at the end of one year following termina- 
tion of therapy. The white areas include 
all patients known to be alive, as well as 


TABLE 1. 


Total number patients in groups 


Dental extraction in preceding year 0 
Gastrointestinal surgery in preceding year 

Same and known infection 0 
Genitourinary surgery in preceding year 0 
Same and known infection 0 
Indwelling catheter in preceding 6 months 0 


Cystoscopy and/or sounding in preceding 6 months 0 


15-24 
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DEATH WITHIN YR. POST R, 
30. 


25 35 45 55 65 + 
AGE 
Ficure |. Relation of age to survival. Each col- 
umn represents the total number of patients in 
that decade with the deaths shown in black. All 
patients over 65 are presented as a single group 
in the last column. 


an additional six patients who were dis- 
charged from the hospital as “cured” but 
on whom one-year follow-up studies were 
not obtainable. Mortality increased with 
increasing age. ‘There were many factors 
which may be related to the increasing 
mortality by age. The gastrointestinal and 
genitourinary tracts were more commonly 
the portals of entry in the older indi- 
viduals (Table 1). As can be seen in Figures 
2 and 3, the incidence of aortic valve in- 
volvement increased with increasing age, 
while the incidence of mitral valve involve- 
ment decreased with increasing age. The 
clinical diagnoses of mitral and/or aortic 


Age and Possible Portal of Entry 


25-34 


2 0 4 3 0 
0 1 1 7 1 
0 0 0 6 0 
0 0 0 3 2 
0 0 0 2 1 
0 0 2 0 
0 0 1 5 4 


20 

a No. OF 
PTS. | 

Age mC 45-54 55-64 
1 12 14 21 31 6 ‘ 


valve involvement were assigned on the 
basis of the murmurs described. ‘The au- 
topsy data on valve involvement are shown 
in Figures 4 and 5. As shown in Figure 6, 
an important feature affecting the progno- 
sis as related to age was the failure to make 
the diagnosis of bacterial endocarditis in 
the older age groups. As shown in Fig- 
ures 7 and 8, penicillin-sensitive strepto- 
cocci,* predominantly Streptococcus viri- 


AORTIC MURMUR 


30. 


25 35 45 55 65 + 
AGE 


Ficure 2. Relation of age and aortic murmurs. 
The number of patients with an aortic murmur 
(black) is superimposed on the total number of 
patients by decades. 


*In the majority of cases studied, the infecting 
microorganisms isolated from the blood culture 
were fully identified and antibiotic sensitivities were 
performed by tube dilution methods. In a few in- 
stances, however, the laboratory reported a limited 
identification and the results of disc sensitivities. 
In order to avoid unnecessary subdivision, the 
terms penicillin-sensitive penicillin-resistant 
are used in this paper. The _penicillin-sensitive 
group includes all organisms identified as Str. viri- 
dans, as well as those streptococci not further char- 
acterized but sensitive to one unit or less of peni- 
cillin per ml, or noted to be “very sensitive” by the 
disc method. Penicillin-resistant consists of those 
organisms identified as enterococci (ability to grow 
in 6.5% sodium chloride broth and reduce methyl- 
ene blue milk) as well as streptococci found to be 
resistant to more than one unit of penicillin per ml, 
or noted as “moderately sensitive’ or “resistant” to 
penicillin by the disc method but not further 
studied. 
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dans, tended to be the etiological organism 
in the younger age group, while staphylo- 
cocci were more frequently cultured in the 
older age groups. Gram-negative bacilli also 
were mostly isolated in the older patients. 
There was a greater incidence of severe 
anemia (hemoglobin less than 8 g per 100 
ml) in older patients. ‘There was also a 
greater incidence of pyuria and elevated 
blood urea nitrogen or serum creatinine. 
The younger patients tended to receive 
more penicillin therapy (Figure 9) and to 
be treated longer (Figure 10). This age 
relationship was a less important factor 
with the other antibiotics. 

Other pertinent autopsy data concerned 
with the effects of age on the prognosis 
of bacterial endocarditis are presented in 
Table 2. The marked age difference in 
pyelonephritis and nonrenal genitourinary 
disease is noteworthy. In many of these 
cases, gram-negative bacteria were the in- 
fecting organisms, and frequently endocar- 
ditis could be related to genitourinary in- 
strumentation or surgery. The incidence of 
carcinoma and chronic pulmonary disease 
was also much higher in the older patients. 


MITRAL MURMUR 


304 


25 35 45 55 65 + 
AGE 


Ficure 3. The age incidence of mitral murmurs 
displayed by decade as in Figure 2. 
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RELATIONSHIP OF INVOLVED VALVE 
TO PROGNOSIS 


As presented in Figures 4 and 5, a greater 
incidence of aortic than mitral involvement 
by bacterial endocarditis was found at au- 
topsy. That a clinical diagnosis of aortic 
valve disease carried a graver prognosis than 
mitral disease is shown in ‘Table 3. ‘The 
use of a Hufnagel prosthetic valve seemed 
to prolong life in two patients with severe 
aortic insufficiency. 


AORTIC VALVE INVOLVEMENT 
304 


25 35 45 55 65+ 
AGE 
Ficurr 4. Autopsy evidence of aortic valve in- 


volvement by bacterial endocarditis (black) super- 
imposed on total patients autopsied by decades. 


RELATIONSHIP OF INFECTING MICROORGANISM 
TO PROGNOSIS 


The prognosis in terms of those patients 
who were alive or lost to follow-up, com- 
pared to those known to be dead 12 months 
after completing therapy, is presented in 
Table 4. The best prognosis was associated 
with penicillin-sensitive streptococci and to 
a lesser extent penicillin-resistant 
streptococci. ‘The with 
staphylococcal endocarditis was prominent. 
The miscellaneous organisms were mainly 
gram-negative bacilli, and prognosis was 
also poor in these cases. The instances of 
pneumococcal infection will be discussed 
below. With the exception of pneumococci, 


with 


poor prognosis 
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Ficure 5. The age incidence of mitral involve- 
ment by bacterial endocarditis presented as in 
Figure 4. 


no organism was associated with a particu- 
lar tendency to produce valve rupture. 


PNEUMOCOCCAL ENDOCARDITIS 


Five of six cases of pneumococcal ende- 


carditis died during hospitalization, ‘There 
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Ficure 6. The incidence of bacterial endocarditis 
missed during life and diagnosed only at autopsy, 
shown in black superimposed on the total number 
of cases in each decade. 
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PENICILLIN SENSITIVE 
STREPTOCOCCI 


30 


25 35 45 55 65 + 
AGE 


Ficure 7. The incidence of cases with penicillin- 
sensitive streptococci presented by decades. 


was no age predilection. The symptoms 
were of short duration, being present for 
less than two weeks in four of the six pa- 
tients. Iwo of the six had a history of pul- 
monary infection and three of the six had 


STAPHYLOCOCCUS 


30- 


25 35 45 55 65 + 
AGE 


Ficure 8. The age distribution of staphylococcal 
infections. 
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cirrhosis (and/or a history of severe alco- 
holism). Previous heart disease was not 
known in any, and only one of the six 
had a mitral murmur. These patients had 
higher fevers and more metastatic abscesses 
than did those whose illness was due to 
other organisms. All had positive blood cul- 
tures and all received penicillin therapy. 
The diagnosis of bacterial endocarditis was 
made before death in five of the six pa- 
tients and autopsies were obtained in all 
five. All had vegetations involving the aor- 


PATIENTS RECEIVING MORE 
THAN 40 MEGAUNITS OF 
PENICILLIN 


25 35 45 55 65 + 
AGE 


Ficure 9. The incidence by decades of patients 
receiving more than 40 million units of penicillin, 


tic valve and all had ruptured aortic valves. 
One of the patients also had mitral valve 
vegetations. One patient had underlying 
rheumatic heart disease, one arteriosclerotic 
heart disease, and one syphilitic heart dis- 
ease. Four of the five patients who died had 
pneumonia and three had meningitis. All 
had myocarditis and two of these also had 
myocardial abscesses. Only one of the five 
patients had splenomegaly, two had cirrho- 
sis, and a third had evidence of fatty meta- 
morphosis of the liver. 


Case 1: This 38-year old man had a history 
of heavy alcohol intake for 14 yrs. He was ad- 
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‘TABLE 2. Other Autopsy Findings Related to Age 


54 and 55 and 


Age Under Older 
Total number autopsied 33 31 
Rheumatic heart disease 18 14 
Arteriosclerotic heart disease 3 7 
Congenital heart disease 2 1 
Syphilitic heart disease 0 2 
Pyelonephritis 0 18 
Nonrenal genitourinary disease 4 13 
Carcinoma 2 7 
Chronic nontuberculous pul 


monary disease 


mitted to the hospital six days before death 
with complaints of cough, fever, and chest pain 
of three days’ duration, There were signs of 
left lower lobe pneumonia. Aortic systolic and 
diastolic murmurs were present. The liver was 
large and firm and spider angiomata were 
noted. An electrocardiogram was interpreted as 
showing sinus tachycardia and left bundle 
branch block. Pneumococci were recovered 
from the sputum and from five blood cultures. 
The patient was given 500,000 units of peni- 
cillin intramuscularly every six hours, but failed 
to respond. At autopsy the previously normal 
aortic valve was involved in a large vegetation 
and there was rupture of the left coronary 
leaflet with formation of a mycotic aneurysm 
which extended into the left atrium. There 
was empyema of the left pleural space and an 
organizing pneumonia of the entire left lung. 
The liver showed extensive fatty metamorpho- 
sis with early portal scarring. 


PATIENTS WITH CLINICAL EVIDENC® OF 

PORTAL CIRRHOSIS AND/OR 

SEVERE ALCOHOLISM 

Twelve patients in this series had clini- 
cal evidence of portal cirrhosis (and/or 
severe alcoholism). With the exception ol 


Tase 3. Relationship of Aortic and Mitral 
Murmurs to Prognosis 


Total Known to be 
Number Dead 12 Months 
of Following 

Patients Therapy 


Aortic murmur alone 25 
Mitral murmur alone 21 10 
Aortic and mitral murmur 24 
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R, FOR MORE THAN 8 DAYS 
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Ficure 10. The age distribution of patients receiving 
antibiotic therapy for more than eight days. 


a notably higher mortality (11 of the 12 
died during hospitalization), there was lit- 
tle to distinguish this group clinically from 
the other patients studied. The aortic valve 
was clinically involved in nine of the 12, 
the mitral valve in six, and there were three 
who had double murmurs. Positive blood 
cultures were obtained in ten of the 12 
patients. These included two with penicil- 
lin-sensitive streptococci; one with Staphy- 
lococcus aureus, hemolytic, coagulase-posi- 
tive; three with pneumococci; and four 


TABLE 4. Relationship of Infecting 
Microorganism to Prognosis 


Known 
to be Dead 
One Year after 


Total Completing 
Organism Cases Therapy 
Penicillin-sensitive* 22 11 
streptococci 
Penicillin-resistant* 8 3 
streptococci 
Staphylococci 25 22 
Pneumococci 6 5 
Miscellaneoust 9 7 
No organism recovered 15 12 


* See footnote p. 272. 
t Mostly gram-negative bacilli. 
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with various gram-negative bacilli. ‘The 
diagnosis of bacterial endocarditis was 
made before death in eight of the 12. Au- 
topsies were obtained in all 11 who died 
and in each of these the bacterial vegeta- 
tions involved the aortic valve, with valve 
rupture in seven of the 11. Only three of 
the 11 had underlying heart disease, while 
nine had myocarditis, including three with 
myocardial abscesses. Six were found to 
have pneumonia. Seven of the 11 autop- 


sied cases showed anatomic evidence of 


portal cirrhosis. Pancreatitis was seen in 
four of these 11 cases as compared to only 
three instances of pancreatitis in the 53 
other autopsied cases. 


CEREBRAL VASCULAR ACCIDENT 


Sixteen patients had cerebral vascular 
accidents, either as the presenting symptom 
of bacterial endocarditis, or as a complica- 
tion during the course of illness. Of these 
16, four were alive 12 months after the 
completion of therapy, compared to 21 
of 69 patients who did not have cerebral 


vascular accidents. As seen in Figure I], 
there was no particular age predilection in 


CVA 


30. 


Ficure 11. Strokes occurring during the course of 
bacterial endocarditis, displayed by decade. Note 
the lack of apparent age correlation. 
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the group with cerebral vascular accidents. 
When the group of patients with cerebral 
vascular accidents was studied in a bivari- 
ant analysis against all the other variables, 
nothing distinctive was noted except that 
in some cases the clinician’s attention was 
directed entirely to the neurological event 
and bacterial endocarditis was undiagnosed 
for a period of time. 


Case 2: A 38-year-old man was admitted to 
the hospital because of a throbbing headache 
and left-sided weakness which began suddenly 
two days prior to admission. Physical findings 
were all related to a spastic left hemiplegia. 
Blood pressure was 110/72 mm Hg. No cardiac 
murmurs were heard at any time during this 
admission. Routine urinalysis and spinal fluid 
examinations were normal. Hemoglobin was 
13.6, 13, and 11.2 g/100 ml on serial tests, and 
he was occasionally febrile during a four-weck 
hospitalization. He was readmitted two weeks 
after discharge because of persistent fever. 

At this time his blood pressure was 125/50 
mm Hg, and a faint decrescendo diastolic mur- 
mur was heard along the left sternal border. 
The tip of the spleen was palpable and there 
were two Janeway spots on the palms. A micro- 
aerophilic streptococcus was recovered from 
several blood cultures. Penicillin was _bacteri- 
cidal at 0.6 unit/ml. The patient was treated 
with 12 million units of penicillin and 2 g of 
streptomycin daily for eight weeks. In follow-up 
examinations over the subsequent two years, 
electrocardiographic evidence of left ventricular 
enlargement has been noted. 


PROGNOSIS AS RELATED TO kLECTROCARDIO- 

GRAPHIC FINDINGS 

These results are presented in ‘Table 5. 
It can be seen that with the exception ol 
left ventricular hypertrophy and P mitrale, 
all electrocardiographic abnormalities were 
associated with a poor 12-month prognosis. 
In the group of eight patients who had lett 
ventricular hypertrophy and 12-month sur- 
vival, three required digitalis for symptoms 
of congestive failure. It is of interest that 
one patient was known to have chronic 
atrial fibrillation and one patient had had 
atrial fibrillation intermittently before the 
onset of bacterial endocarditis. The asso- 
ciation of myocardial abscesses with higher 
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TABLE 5. Relationship of Electrocardiogram to Prognosis, Myocarditis, and Myocardial Abscesses 


Electrocardiographic 
Diagnosis 


Normal 

Atrial flutter or fibrillation 

First degree AV block 

Higher AV blocks 

P mitrale 

Left axis deviation greater than 30 

Left ventricular hypertrophy 

Right ventricular hypertrophy 

Intraventricular conduction defects, including bundle 
branch blocks 

Myocardial infarction 

Abnormal T waves, excluding those associated with 

LVH, IV conduction defects, myocardial infarction, 

and digitalis administration 


degree atrioventricular and intraventricular 
blocks was noteworthy. 


OF 


THE RELATIONSHIP OF DURATION 
SYMPTOMS TO SURVIVAL 


The relationship of the duration of 
symptoms prior to hospitalization to even- 
tual survival is tabulated in ‘Table 6. The 
17 patients with hospital-acquired bacterial 
endocarditis were eliminated from this 
analysis since they represent an unusual 
circumstance. It can be seen that duration 
of symptoms affected prognosis to a certain 
extent. ‘Those patients who had symptoms 
for less than two weeks had a poorer prog- 
nosis than patients with longer lasting 
symptoms. However, when the patients hav- 
ing symptoms of two to eight weeks’ dura- 
tion were compared with those having 
symptoms longer than eight weeks, little 
difference was noted. This finding may be 
explained by the fact that the short dura- 
tion of symptoms was related to other fac- 
tors carrying a serious prognosis; these 
individuals tended to be older and to have 
more staphylococcal infections. 
RELATIONSHIP OF HEART FAILURE 

TO PROGNOSIS 

Congestive heart failure was the most 
frequent cause of death in this study. 


FACTORS AFFECTING PROGNOSIS 


Myocarditis 
without 
Number Dead at Myocardial 
of 12 Months (All Abscesses at 
Cases Autopsied) Autopsy 


18 5 
7 6 3 
5 5 2 
3 3 0 
5 3 2 

10 9 3 

23 15 9 
3 2 2 

11 9 1 
7 6 0 
9 9 2 


Thirty-one of 40 patients with clinical con- 
gestive heart failure which required ther- 
apy sometime during the course of the ill- 


TABLE 6. Relationship of Duration of Symptoms Pre- 
Hospitalization to Prognosis, Age, and 


Infecting Microorganism* 


Duration of Symptoms 


Less than 2-8 More than 


2 wk 


Total patients 29 
Known to be dead 12 months 24 
after completing 


therapy 
Age 15-24 1 
25-34 4 
35-44 6 
45-54 4 
55-64 12 
65+ 2 
Infecting organism: 
Penicillin-sensitive 4 
streptococcit 
Penicillin-resistant 1 
streptococcif 
Staphylococci 13 
Pneumococci 
Miscellaneous 2 
No organism recovered 5 


* Seventeen patients with hospital-acquired bacterial 


endocarditis are excluded. 
f See footnote p. 272. 
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TABLE 7. 


Prognosis and Antibiotic Therapy 


Known 
to be Dead 
12 Months after 
Treatment 


Antibiotic Total* 


Less than 60 million 34 
units penicillin 

More than 60 million 45 
units penicillin 

No streptomycin 42 

Received streptomycin 37 


* Six patients receiving no therapy are excluded. 


ness were known to be dead one year later. 
Of the nine survivors, six had mitral lesions 
only, while 22 of the 31 deaths had aortic 
valve lesions. 
PROGNOSIS AS RELATED TO THERAPY 

The data in Table 7 would suggest that 
prognosis was favorably affected by large 
amounts of penicillin and that streptomy- 
cin was ineffective. However, no real test 
of penicillin dosage was made, since 26 of 
the 30 patients with streptococcal infections 
received in excess of 60 million units of 
penicillin. The patients with streptococcal 
infections had the best survival rate (Table 
4), and it is this group whose mortality 
would be expected to be influenced by the 
amount of penicillin and streptomycin 
therapy. The effect of therapy is presented 


in Table 8. It can be seen that most of 


TABLE 8. Prognosis and Antibiotic Therapy in 30 Patients with Streptococcal Endocarditis 


Penicillin-* 
sensitive 
streptococcus 


Penicillin 
Dosage 


Streptomycin 
Dosage 


Less than 5 million units 
5 to 60 million units 
More than 60 million units 


10 g or less 


Less than 5 million units 
5 to 60 million units 
More than 60 million units 


More than 10 g 


* See footnote p. 272. 
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these patients received large amounts of 
penicillin and that there were too few of 
them receiving smaller amounts to evalu- 
ate dosage. It is of interest, and perhaps 
significant, that four of five survivors in 
the penicillin-resistant group also received 
large amounts of streptomycin. 


DiscussiON 

At the start of this study it was hoped 
that it would be possible to evaluate col- 
lectively the factors affecting prognosis in 
this group of 85 patients. Such an evalua- 
tion would have been in the form of a 
multiple regression equation in which the 
outcome of any case could be expressed as 
a sum of several appropriately weighted 
variables. The variables would have been 
the patient’s age, the valve involved, the 
presence of congestive heart failure, the in- 
fecting organism, the duration of symptoms, 
the presence of cirrhosis, the occurrence of 
a cerebral vascular accident, the electrocar- 
diographic findings, and the therapy. With 
a large number of variables and with a 
heterogeneous patient population, as was 
noted here, it would have been necessary 
to have had several hundred cases for such 
an analysis to have been meaningful. Be- 
cause of this the variables which appear to 
have affected prognosis have been presented 
separately and in the main will have to be 
discussed separately. 


Known to be Dead 12 Months 
after Therapy 


Penicillin-* 
resistant 
streptococcus 


Penicillin-* 
sensitive 
streptococcus 


Penicillin-* 
resistant 
streptococcus 


0 0 
2 
2 


29 
25 
29 
25 
0 0 
7 1 
0 0 0 0 
0 0 0 0 
3 4 7 1 
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Increasing age has been noted to have a 
striking effect on mortality (5, 9). There 
are probably several reasons why this is so. 


First, it is apparent that the incidence of ' 


missed diagnosis is much higher in the 
aged (Figure 6). Certainly this is not be- 
cause bacterial endocarditis is a rare dis- 
ease in this population. However, the his- 
tory and physical findings which ordinarily 
suggest the diagnosis of bacterial endocar- 
ditis may be largely absent in the aged (10). 
Also, bacterial endocarditis may appear as 
a complication of some other illness which 
may preoccupy the clinician’s attention. It 
has been suggested that if bacterial endo- 
carditis were suspected in patients with a 
murmur and unexplained fever lasting 
more than one week, relatively few cases 
would be missed (7). 

Another factor affecting prognosis in the 
older age group is the greater frequency of 
aortic valve involvement (11). This is a 
frequent cause of an unsuccessful outcome 
in younger patients and would certainly 
be expected to add to the disability in the 
older patient. Aortic valve involvement has 
been noted to be a frequent cause of death 
associated with congestive heart failure de- 
spite bacteriologic cure. 

Also contributing to the unfavorable 
prognosis in older patients is a much higher 
incidence of microorganisms generally asso- 
ciated with a poor outcome. These include 
staphylococci and gram-negative bacilli (7, 
12, 13). Similarly, there was a lower inci- 
dence of penicillin-sensitive streptococci, 
such as Str. viridans, in the older age 
groups, and it is with this particular micro- 
organism that the highest rate of cures has 
been reported (7, 13, 16). 

Also possibly affecting the outcome in 
the older patient is that they received less 
penicillin on the average. This may have 
been due to the fact that many of them did 
not live long enough to receive very large 
amounts of penicillin, or that the diagnosis 
was missed in many of the cases. In some 
cases little or no penicillin was given be- 
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cause the organism was not found to be 
affected by it. 

In addition to the more frequent aortic 
valve involvement in the older age groups, 
there was another point of particular inter- 
est in the the autopsy findings. This was the 
high incidence of pyelonephritis and geni- 
tourinary tract disease, which was not seen 
in the patients who were under 55 years of 
age. These lesions in themselves may have 
affected the outcome and were the portals 
of entry of virulent organisms in many of 
the cases. 

It has been noted that there was a high 
instance of aortic valve involvement in all 
the cases in this series, whether young or 
old. This incidence is considerably higher 
than in most other reports. The greater age 
of patients in this series has already been 
mentioned as a factor. Acquired valvular 
disease in older age groups tends to involve 
the aortic valve more and the mitral valve 
less than in younger age groups (14). Also, 
this series was composed almost entirely of 
male patients, and it has been noted that 
rheumatic aortic valvulitis tends to occur 
more frequently in males, while mitral val- 
vulitis is more frequently seen in females 
(14). Some of the cases of bacterial endo- 
carditis reported here, particularly those 
caused by staphylococci, pneumococci, and 
gram-negative bacilli, were superimposed 
on previously normal valves. In all of these 
instances the aortic valve was involved, al- 
though occasionally the mitral valve was 
also infected. The poorer prognosis asso- 
ciated with aortic valve damage by bac- 
terial endocarditis is related to the fact that 
almost all of these patients acquired some 
degree of aortic insufficiency after the ap- 
pearance of bacterial endocarditis. In some 
this was associated with rapidly fatal rup- 
ture of the valve. Equivalent degrees of 
mitral insufficiency seemed to have been 
much better tolerated. 

The use of a Hufnagel prosthesis (15) 
appears to have prolonged life in two of 
the patients after the appearance of severe 
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aortic insufficiency. As better surgical tech- 
niques become available, artificial valves 
may be employed earlier and more gener- 
ally in those patients with hemodynami- 
cally significant aortic insufficiency than is 
now the case. 

The experience reported here regarding 
the relationship between the infecting or- 
ganism and prognosis is in general agree- 
ment with the literature. Series showing 
excellent results have generally included a 
majority of cases caused by Str. viridans 
(13, 16). The relatively good results ob- 
tained in treating patients with this organ- 
ism undoubtedly are related to the ease 
of achieving and maintaining bactericidal 
levels of penicillin. The poorer results in 
the treatment of bacterial endocarditis due 
to other organisms is in part related to the 
inability to achieve bactericidal antibiotic 
levels with an antibiotic which readily 
penetrates the dense vegetations (3). In 
general, the results of series reporting cases 
with enterococcal infections have been 
poorer than those reporting Str. viridans 
infections. However, when large doses of 
penicillin are combined with streptomycin 
and the patient’s serum then shows bacteri- 
cidal activity against the infecting organ- 
ism at dilutions greater than | : 4, the rate 
of cure apparently rises (13). The relatively 
favorable results in patients with entero- 
coccal infection in this series may have 
been due to the large amounts of penicillin 
given. This was in excess of 100 million 
units in all but one instance, and was com- 
bined with streptomycin in six of the eight 
cases. There are several reports in the lit- 
erature of cases of bacterial endocarditis 
due to staphylococci, and the results gen- 
erally have been poor (10, 11). It is hoped 
that the recent introduction of vancomycin 
will change this picture (11). 

The reasons for the poor prognosis of in- 
dividuals with pneumococcal endocarditis 
are apparent when the autopsy data are re- 
viewed. In all five cases who died there was 
rupture of the aortic valve. Although pneu- 


PEARCE AND L. B. GUZE 


Annals of 
Internal Medicine 


mococci are extremely sensitive to penicil- 
lin this drug must be given early in the 
course of the disease to avoid extensive 
valve destruction. 

A surprising observation concerned the 
12 patients with a history and findings of 
severe alcoholism or hepatic cirrhosis or 
both. The results of treatment in this group 
of cases were exceedingly poor, as 11 of the 
12 died. It is interesting that all 12 had 
evidence of aortic valve involvement, and 
that only three of the group had findings 
suggestive of underlying heart disease. 
There was no apparent explanation for 
this. The outcome in these cases was un- 
doubtedly related to the infecting organ- 
isms and to the poor response of alcoholics 
to bacterial infection. 

The prognosis in patients in whom the 
presenting symptom of bacterial endocar- 
ditis was a stroke, or who developed one 
during the course of their bacterial endo- 
carditis, was only a little worse than the 
prognosis of patients without strokes. If the 
cerebral embolus or ruptured mycotic aneu- 
rysm was not immediately fatal the prog- 
nosis was good, as was also noted by Donze- 
lot, LeBozec, Kaufmann, and Escalle (16). 
However, it has been worse in other series 
(11). An important point is that the clini- 
cian’s attention may be so diverted by the 
symptoms and findings related to the cere- 
bral catastrophe that the evidence of bac- 
terial endocarditis is overlooked. ‘This was 
demonstrated in Case 2, where the diag- 
nosis of bacterial endocarditis was missed 
for six weeks although the patient was in 
the hospital the first four of the six weeks. 

Electrocardiographic abnormalities have 
been reported to carry a serious prognosis 
(16). These could be divided into two cate- 
gories—those associated with ventricular 
hypertrophy, and those associated with 
myocarditis and myocardial abscesses. It 
was interesting to note that atrioventricular 
blocks and intraventricular conduction de- 
fects were frequently related to the presence 
of myocardial abscesses. 
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It has been noted that it is unusual for 
a patient with established atrial fibrillation 
to acquire endocarditis. ‘The data in this 
report confirm this observation. Only one 
patient had chronic atrial fibrillation and 
one other had had episodes of paroxysmal 
atrial fibrillation before the onset of bac- 
terial endocarditis. The appearance in the 
electrocardiogram of left ventricular hyper- 
trophy during or after the course of treat- 
ment for bacterial endocarditis suggests the 
development of congestive heart failure 
sooner or later. 

The duration of symptoms has been sug- 
gested to be related to the prognosis in 
cases of bacterial endocarditis (11). Others 
have suggested that this is not necessarily 
so and that the condition of the patient, 
particularly the presence of congestive 
heart failure when treatment is started, has 
much more to do with the ultimate out- 
come (8). The data presented here sup- 
ported the second point of view. Prognoses 
were similar when patients who had symp- 
toms for two to eight weeks were compared 
with those who had symptoms for longer 
than eight weeks. 

The outcome was poor in patients who 
presented with congestive heart failure or 
developed it during or after therapy. In 
series of treated patients reported in the 
literature, congestive failure has been asso- 
ciated with a poor prognosis and has in- 
variably been the leading cause of death 
(7, 11, 13, 16). The ominous significance of 
this complication would suggest early re- 
course to cardiac surgery in patients who 
develop congestive failure, when this is 
related to aortic insufficiency. 

The data presented here are not ade- 
quate for an evaluation of therapy. The 
highest rate of cure occurred in patients 
with streptococcal infections, whether peni- 
cillin-sensitive or penicillin-resistant, and 
almost all of these patients (26 of 30) were 
given in excess of 60 million units of peni- 
cillin, frequently in combination with 


streptomycin. 
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SUMMARY AND CONCLUSIONS 


Eighty-five cases of bacterial endocarditis 
which were seen over a ten-year period at 
a Veterans Administration Hospital were 
analyzed to evaluate the factors affecting 
prognosis. All cases, including those with 
acute bacterial endocarditis, were included. 

The following factors were associated 
with a poor prognosis: advanced age, aortic 
valve involvement, congestive heart failure, 
infecting organisms other than streptococci, 
severe alcoholism (and/or portal cirrhosis), 
and all electrocardiographic abnormalities 
except left ventricular hypertrophy and P 
mitrale. Prognosis did not depend on the 
duration of symptoms prior to treatment. 
If cerebral emboli and ruptured mycotic 
aneurysms were not immediately fatal, 
prognosis was good. 
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SUMMARIO IN INTERLINGUA 


Solmente 22% del 85 patientes con endocar- 
ditis bacterial presentate in iste serie viveva 
ancora (demonstratemente) al fin de un anno. 
Technicas de analyse electronic de datos esseva 
usate pro analysar le datos ab iste casos in 
cerca de factores afficiente le mal resultatos ob- 
tenite. Omne le casos—etiam le casos de acute 
endocarditis bacterial—esseva includite in le 
analyse. 

Le sequente factores esseva associate con un 
mal prognose: Alte etate, morbo de valvula 
aortic, congestive disfallimento cardiac, or- 
ganismos infectiose altere que streptococcos, 
sever alcoholismo (e/o cirrhosis portal), e omne 
anormalitates electrocardiographic con le ex- 
ception de hypertrophia sinistro-ventricular e 
P mitral. Le prognose non dependeva del du- 
ration del symptomas ante le tractamento. In 
le casos de embelo cerebral e de rupturate 
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aneurysmo mycotic que non esseva immediate- 
mente mortal, le prognose esseva bon. 
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1959 (1) REPoRTED the impor- 
I tance of the position of the head while 
performing the carotid compression test 
during electroencephalography. He theo- 
rized that vertebral artery compression due 
to turning of the head might account for 
a significant increase in electroencephalo- 
graphic abnormalities during carotid com- 
pression when compared to performance of 
the test with the head in the neutral posi- 
tion. He argued cogently that such com- 
pression of the vertebral artery, combined 
with carotid compression, would make the 
brain more ischemic. It was postulated that 
vertebral arterial compression would be 
still another factor which might contribute 
to causing the so-called “cerebral form” of 
carotid sinus sensitivity. The cerebral form 
is now generally believed to be due to cere- 
bral ischemia resulting from compression 
of the vessels in the neck (Ask-Upmark 
[2]; Webster, Gurdjian, and Martin [3]; 
Ochs, Sensenbach, and Madison [4]; Toole 
[1]; and Gastaut, Fischgold, and Meyer [5}), 
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Carotid Compression and Rotation of the Head in 
Occlusive Vertebral Artery Disease 


Relation to Carotid Sinus Sensitivity 


RAyMoND B. BAUER, M.D., NORMAN WECHSLER, M.D., and JOHN S. MEYER, M.D. 
Detroit, Michigan 


rather than due to reflex cerebral vasocon- 
striction (Ferris, Capps, and Weiss [6}). 

Later studies on cadavers (Toole and 
Tucker [7]), in living patients undergoing 
surgery (Hardesty, Roberts, Toole, and 
Royster [8]), and in patients subjected to 
rotation of the head during arteriography 
(Sheehan, Bauer, and Meyer [9]), revealed 
that the vessels in the neck were often 
compressed and kinked during head rota- 
tion and cerebral blood flow could be 
significantly reduced. 

Patients suffering from insufficiency of 
the vertebral-basilar arterial system com- 
monly complain of symptoms of vertigo, 
paresthesias, weakness of all four extremi- 
ties, visual symptoms (such as photopsia), 
and syncope on hyperextension of the neck 
or rotation of the head, particularly if 
there is compression of the vertebral ar- 
teries by the osteophytes of cervical spondy- 
losis (Sheehan et al. [9]; Hardin, William- 
son, and Steegman [10]). The present 
investigation was designed to determine 
whether patients with vertebral-basilar ar- 
tery insufficiency proved by arteriogram 
were unusually susceptible to the produc- 
tion or worsening of electroencephalo- 
graphic abnormalities by rotation of the 
head after digital carotid compression. It 
was suspected previously, clinical 
grounds, that such a test would be of 
diagnostic value in patients suffering from 
vertebral-basilar artery insufficiency due to 
cervical spondylosis with arterial compres- 
sion (Sheehan et al. [9]). The possible rela- 
tionship of head rotation during carotid 
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Standard bipolar EEG recording 
with EKG. B.P 43 


compression to the so-called cerebral type 
of carotid sinus sensitivity was also in- 
vestigated. 


MATERIAL AND METHODS 


Patients for this study came from the 
neurological service of the Detroit Receiv- 
ing Hospital. They were selected because 
of clinical signs and symptoms compatible 
with atherosclerotic stenosis of either the 
carotid or vertebral arteries, or both. Most 
of the patients complained of symptoms 
produced by hyperextension of the neck, 
turning the head, or both. Many of the 
patients have been reported in detail else- 
where from an arteriographic and clinical 
point of view (Sheehan et al. [9]; Bauer, 
Sheehan, and Meyer [11]). All patients ex- 
cept one had arteriographic delineation of 
the entire cervico-cranial cerebral circula- 
tion, 17 had bilateral carotid and bilateral 
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Ficure 1. Samples of records from Case 13 show EEG abnormalities induced 
by rotating the head after digital carotid compression. 
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Left carotid compression. Head 
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urned to right. B.P. 33 


transbrachial vertebral arteriograms, and 
one had only bilateral carotid arteriograms. 
All patients but one had vertebral-basilar 
insufficiency; the latter patient proved ulti- 
mately to have multiple sclerosis. 

A routine electroencephalogram was first 
obtained using an eight-channel Grass Elec- 
troencephalograph with the patient in the 
supine position. Following this proce- 
dure, both carotid arteries were palpated 
throughout their course in the neck, and 
the carotid sinus was located and identified. 
In each case a specific attempt was made 
first to massage the carotid sinus; later, 
digital carotid compression was performed 
below the sinus by compressing the artery 
against the adjacent vertebral body. Five 
series of tracings were obtained with stetho- 
scopic recordings of the blood pressure 
noted on the record at intervals of from 
One channel was 


one to three minutes. 
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used for continuous electrocardiographic 
monitoring with the electroencephalogram. 
Bipolar positions were used throughout as 
shown in Figure lI. 

The five series of records performed on 
each patient are listed below. 


1. Right and left carotid massage. 

2. Right and left carotid compression. 

3. (a) Rotation of head to the left (with- 
out carotid compression). 

(b) Rotation of head to the right 
(without carotid compression). 
Hyperextension of the neck (with- 
out carotid compression). 
Hyperextension of the neck with 
the head rotated to the left (with- 
out carotid compression). 
Hyperextension of the neck with 
the head rotated to the right 
(without carotid compression). 

4. (a) Rotation of head to the left with 
(i) left carotid compression. 
(ii) right carotid compression. 

(b) Rotation of head to the right with 
(i) left carotid compression. 

(ii) right carotid compression. 
. Repetition of steps 2 and 4 after the 
intravenous injection of gr 1/100 or 
gr 1/50 atropine. 


ELECTROENCEPHALOGRAPHIC FINDINGS 


Ten patients had a normal resting elec- 
troencephalogram and eight patients had 
abnormal resting records. The resting ab- 
normalities were: 


1. Random diffuse theta activity (two 
patients). 

. Random diffuse theta and bursts of 
theta and delta activity, maximal on 
the right (two patients). 

3. Diffuse theta and absence of alpha 
activity (one patient). 

4. Bursts of theta activity in the left 
posterior temporal and occipital re- 
gion (one patient). 

. Focal theta rhythm in 
frontal region (one patient). 


the right 
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6. Bilateral theta and delta rhythms, 
maximal in the left hemisphere. 


In this series, no electroencephalographic 
changes occurred with hyperextension of 
the head, hyperextension with turning 
of the head to the left or right, or with 
head turning alone. Seven of the 18 pa- 
tients had a positive carotid compression 
test consisting of induction of electroen- 
cephalographic changes. Four of the seven 
patients with a positive carotid compres- 
sion test showed further electroencephalo- 
graphic changes over the affected hemi- 
sphere when head rotation to one side was 
added to digital compression of the carotid 
artery. These changes consisted of: 


1. Change from 6 to 8 cycles per second 
theta rhythm to 4 to 6 cycles per sec- 
ond theta of increased amplitude 
(Case 16). 

. Change from theta activity to bilateral 
delta activity of high amplitude 
(Case 17). 

. Change from theta and delta activity 
to a spike rhythm and high-voltage, 
slow-wave focus (Case 12). 

4. Change from single hemispheric slow- 
ing to bilateral slowing (Case 2). 


Of the remaining 11 patients with nega- 
tive carotid compression tests with the head 
in the neutral position, three patients 
showed changes with the addition of head 
turning. These changes consisted of: 


1. Change from theta and delta activity 
to spike rhythm and _ high-voltage, 
slow-wave focus in two patients who 
previously had abnormal resting rec- 
ords (Cases 11 and 13). 

. Induction of left hemispheric theta 
activity in one patient with a previ- 
ously normal resting record (Case 8). 


The case material and results of the 
electroencephalographic and arteriographic 
tests are shown in Table 1. All electro- 
encephalographic changes observed were 


— 


manifested predominantly in the temporal 
and parietal regions. Samples of records 
showing the results of these tests are shown 
of representative cases in Figures | and 2. 

In summary, a total of seven patients 
(39%) developed electroencephalographic 
changes on carotid compression combined 
with head turning which were not induced 
by carotid compression alone. 


CLINICAL AND ARTERIOGRAPHIC EVALUATION 


Analysis of the clinical and arterio- 
graphic findings in the seven patients show- 
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TABLE 1. Electroencephalographic Findings During Various Maneuvers 


Annals of 


ing electroencephalographic changes only, 
as elicited by a combination of head turn- 
ing and carotid compression, indicated that 
all had vertebral artery disease. Angio- 
graphic study (Figures 3 and 4) demon- 
strated that three of the seven patients had 
compression both by cervical ‘spondylosis 
and atherosclerotic stenosis of the vertebral 
arteries, two had vertebral artery compres- 
sion by spondylosis alone, and one had 
vertebral basilar artery atherosclerotic 
stenosis alone. The seventh patient had 
only carotid angiography, but clinically 


Head Rotation Plus 
Carotid Compression 


stenosis and com- 
pression (mild). 

Left anterior cere- 
bral stenosis 


compression, 
spondylosis 


Vertebral artery Right hemi- 
compression. spheric slowing 
Bilateral carotid 

artery athero- 

sclerosis 


arteriosclerosis. 
Vertebral artery 
compression 


Right frontal 
slowing 


Vertebral artery 
compression 


atherosclerosis. 
Stenosis right 
carotid artery 


Vertebral artery 
compression 


Unchanged 


Unchanged 


Normal 


Clinical Head Carotid rr 
Case Arteriographic Resting Rotation Compression (a) (b) 
No. Age Sex Diagnosis EEG EEG EEG EEG Symptoms 
1 57 F Vertebral artery Normal Normal Normal Normal Paresthesias, 
stenosis vertigo 


Vertebral artery Normal Normal Left hemi- Bilateral slow- Vertigo, 


spheric slowing ing, L.C.C.,* weakness 


H to Rf 


Vertebral artery Normal Normal Normal Normal Paresthesias 


Unchanged Unchanged 


Diffuse cerebral Normal Normal Hemispheric Unchanged Seizure 


slowing 


Hemispheric Unchanged Seizure 


slowing 


Vertebral artery Normal Normal Hemispheric No change Vertigo 


slowing 


Slowing to Vertigo, 
theta bilater- nystagmus 
ally, L.C.C., 

H to Lf 


262 

S50 

8 32 M Normal Normal 
| 
Ag 
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TABLE 1. Continued 


Head Rotation Plus 
Carotid Compression 


Clinical Head Carotid - 
Case Arteriographic Resting Rotation Compression (a) (b) 
No. Age Sex Diagnosis EEG EEG EEG EEG Symptoms 
9 75 F Vertebral artery Normal Normal Normal Normal None 
stenosis 
10 47 F Multiple sclerosis. Multifocal No change No change No change None 


Normal arteriogram slowing 


‘ 11 57 M_ Vertebral artery Abnormal Abnormal No change Spike andslow Focal 
compression wave,R.C.C.,f seizure 
H to L 


Vertebral artery Abnormal No change _ Increased Spikeand slow Focal 
stenosis, left theta and wave, R.C.C., seizure 
carotid occlusion, delta, left H toL 


right carotid stenosis hemisphere 


Vertebral artery Abnormal No change No change Spike and slow Focal 
stenosis and com- wave, L.C.C., seizure 
pression. Cere- HtoR 

bellar meningioma 


Vertebral artery Abnormal No change No change No change None 
atherosclerosis 
bilaterally 


Vertebral artery Abnormal No change _ Increased No change None 
compression, mild abnormality 


a 16 76 M_ Vertebral stenosis Normal Normal Slowing (theta) Increased Paresthesias 
and occlusion, left ; slowing to 
compression of right delta activity, 
vertebral artery R.C.C., HtoR 


17 67 F  Vertebral-basilar Normal Normal Slowing (theta) Increased Impending 
insufficiency slowing delta — syncope, 
rhythm bi- vertigo 


laterally, 
L.C.C., HtoR 


Vertebral com- Normal Normal Slowing No change Seizure on 


pression, carotico- carotid 
vertebral-basilar compression 
stenosis 


*L.C.C. = Left carotid artery compression. 
tH to R, H to L = Head turned to right, head turned to left. 
¢ R.C.C. = Right carotid artery compression. 


had vertebral-basilar insufficiency. One of In the entire series of 18 patients, four 
the three patients with vertebral compres- had angiographic evidence of bilateral 
sion and stenosis (Case 13) in addition had __ carotid artery disease and one had marked 
a cerebellar meningioma, as demonstrated _ stenosis of the left anterior cerebral artery. 
by transbrachial arteriography. One of the ‘Sixteen of the 18 had angiographic evi- 
seven patients had bilateral carotid artery dence of vertebral artery disease, either 
disease and another had marked left ante- | compressive, atherosclerotic, or arterio- 
rior cerebral artery stenosis. sclerotic, or a combination thereof. The 
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Left compression, Head 
turned to right. B.P 190 


Ficure 2 
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case Il 


Right carotid compression. Head 
turned to left. B.P, 102 


. Samples of records of Cases 11 and 17 showing EEG abnormalities enhanced or 


induced by rotating the head after digital carotid compression. 


patient with multiple sclerosis had normal 
arteriograms. Seven of the 18 patients had 
combined carotid and vertebral artery dis- 
ease. Thus, of 17 patients with vertebral- 
basilar artery disease (16 proved angio- 
graphically and one diagnosed clinically), 
seven (41%) developed electroencephalo- 
graphic changes on carotid compression 
with head turning. Four of these seven 
patients showed an increase in the ab- 
normality initially produced by carotid 
compression alone, and three developed 
changes not previously present with caro- 
tid compression alone. One of these three 
had a normal resting record, a negative 
carotid compression test, and angiographi- 
cally normal carotid arteries, but demon- 
strated severe vertebral artery compression 
by cervical spondylosis (Case 8, Figure 3). 

Clinically, hyperextension of the head or 
head-turning, or both, produced symptoms 
in eight of 18 patients, vertigo and ataxia 


being most frequent. Visual symptoms and 
paresthesias and weakness, often of all ex- 
tremities, also were common. Nystagmus, 
appearing during head turning, was a com- 
mon physical finding. Carotid compression 
with head turning accentuated these symp- 
toms in nearly all eight patients, and pro- 
duced a focal seizure in three of them. 


Discussion 

In evaluating possible etiologic [actors 
responsible for electroencephalographic 
changes, syncope, or seizure produced by 
carotid compression with head turning, any 
mechanism considered must ultimately pro- 
duce a reduction of cerebral blood flow and 
increased cerebral anoxia. 

Three important mechanisms may be 
postulated: (1) reduction of blood flow in 
the contralateral carotid by compression of 
this vessel by the lateral process of the 
atlas when the head is turned, as reported 


RE-RAT RF -RAT 

case |7 case Ii 
Heod Right carotid compression. Head 

RF-RA 
RAT-RPT 
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by Hardesty et al. (8); (2) compression of 
the opposite carotid sinus producing brady- 
cardia and/or hypotension on turning of 
the head; (3) compression by spondylosis 
of the vertebral artery on the side to which 
the head is turned, often associated with 
compression of the contralateral vertebral 
artery by the lateral mass of the atlas, pro- 
ducing a reduction of blood flow in both 
vertebral arteries. 

The first mechanism cannot be causative 
alone, since, in this series, five of the seven 
patients who developed electroencephalo- 
graphic changes with head turning did so 
when the carotid in which the reduction of 
blood flow would have occurred by com- 
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pression against the lateral mass of the 
atlas was the carotid already undergoing 
digital compression. 

The second mechanism may be elimi- 
nated by the procedure performed in step 
5 of this series of experiments. In all pa- 
tients, intravenous injection of atropine in 
high doses was sufficient to prevent or de- 
crease bradycardia during carotid compres- 
sion, yet when carotid compression with 
head turning was repeated, electroencepha- 
lographic changes occurred. In addition, no 
change in blood pressure was observed 
when the head was rotated from the neu- 
tral position. 

The third mechanism was proved to 


Ficure 3. Case 8. Right transbrachial vertebral arteriogram. A. Compression of vertebral 
artery at arrows secondary to osteophytes when head is turned to the right. B. Normal 
filling of right vertebral artery with head straight. 
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Ficure 4, Case 16. Retrograde vertebral arterio- 
gram showing tortuosity of right vertebral artery on 
rotation of head to the right. The left vertebral 
artery is occluded. 


occur in five of the seven patients who de- 
veloped electroencephalographic changes 
by arteriography. Transbrachial arterio- 
grams with the head turned demonstrated 
that the vertebral artery ipsilateral to the 
side of head turning was compressed by 
spondylosis, with a narrowing and reduc- 
tion of its lumen (Figure 3). The contra- 
lateral vertebral artery became kinked 
when the head was turned in most of the 
patients, producing a mechanical obstruc- 
tion to blood flow in this vessel. Presumably 
the presence of obstructive disease of the 
carotid arteries bilaterally in four patients, 
plus digital compression of one carotid 
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artery in the neck, produced an initial 
decrease in cerebral blood flow. A_ fur- 
ther decrease in cerebral blood flow was 
then produced by vertebral artery com- 
pression, particularly in patients with cer- 
vical spondylosis, upon turning the head. 
It is of considerable significance that one 
patient with a normal resting electroen- 
cephalogram, a negative carotid compres- 
sion test, and normal carotid arteriograms, 
developed electroencephalographic changes 
on carotid compression with head turning. 
This patient (Case 8) was proved by arteri- 
ography of all four craniocervical vessels to 
have vertebral artery compression by spon- 
dylosis without associated atherosclerosis. 


SUMMARY 


In a study of 17 patients with symptoms 
proved to be due to vertebral-basilar artery 
insufficiency, electroencephalographic 
changes appeared with hyperextension of 
the neck, turning of the head, or with both 
maneuvers combined. Seven patients (41%) 
with vertebral-basilar artery disease devel- 
oped electroencephalographic changes on 
head turning with carotid compression. 
Four of these seven patients developed slow 
activity on digital carotid compression with 
the head in the neutral position, but on 
carotid compression with the head turned 
they developed a marked increase in slow 
activity, or spike and slow-wave activity. 
Three patients developed slow activity 
and/or spike and slow-wave activity on 
digital carotid compression solely with head 
turning, but no electroencephalographic 
changes were produced by carotid compres- 
sion with the head in the neutral position 
alone. 

Possible mechanisms responsible for the 
electroencephalographic changes observed 
are discussed and evidence is presented to 
show that head turning may produce a re- 
duction of cerebral blood flow by compres- 
sion of the vertebral arteries. Electroen- 
cephalographic recording with carotid com- 
pression before and after head turning is a 
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useful diagnostic test in cases suspected of 
vertebral-basilar arterial insufficiency due 
to atherosclerosis or cervical spondylosis. 


SUMMARIO IN INTERLINGUA 


Dece-octo patientes con symptomas causate, 
secundo studios arteriographic, per insufficientia 
de arteria vertebro-basilar esseva investigate 
com compression digital de un arteria carotic 
e (simultaneemente) rotation o extension del 
capite (lo que tende a comprimer o plicar le 
arteria vertebral), durante que registrationes 
continue de electroencephalographia, de _ elec- 
trocardiographia, e del tension de sanguine 
esseva obtenite. Esseva constatate nulle altera- 
tiones electroencephalographie con rotation del 
capite o con hyperextension del collo o con 
un combination del duo. Tamen, septe pa- 
tientes (41%) disveloppava alterationes electro- 
encephalographic sub le conditiones de rota- 
tion del capite in combination con compression 
carotic. Quatro del septe disveloppava un ac- 
tivitate lente sub compression digital del caro- 
tide con le capite in position neutre, sed 
quando le carotide esseva comprimite con le 
capite in position rotate, illes disveloppava un 
augmento marcate del activitate lente o del 
activitate a spica e unda lente. Tres patientes 
disveloppava activitate lente e/o spicas e ac- 
tivitate a unda lente post compression digital 
del carotide solmente si le capite esseva rotate, 
durante que nulle alterationes electroencephalo- 
graphic esseva producite per compression carotic 
sol (on le capite in position neutre), 

Es discutite le mechanismos que es possibile- 
mente responsabile pro le alterationes electro- 
encephalographic hic observate. Es presentate 
datos que monstra que le rotation del capite 
pote resultar in un reduction del fluxo de 
sanguine cerebral per comprimer le arterias ver- 
tebral. Registrationes electroencephalographic 
con compression carotic ante e post le rotation 
del capite es un utile test diagnostic in casos 
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de suspicion de insufficientia de arteria vertebro- 
basilar in consequentia de atherosclerosis o 
spondylosis cervical. 
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The Physiology of Heartburn 
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AGOSTINHO BETTARELLO, M.D. 
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EARTBURN IS A SUBJECTIVE COMPLAINT 
H and, as a descriptive term, suffers 
from lack of specificity. It is frequently 
used to describe any form of anterior chest 
discomfort except the classic oppressive 
pain of angina pectoris; we have seen the 
word used to enumerate sharp subaxillary 
shooting pains and suprapubic aching. Our 
definition as applied to the subjects in this 
study is more limited: heartburn, in our 
opinion, is a painful burning sensation 
located retrosternally in the midline be- 
tween the xiphoid process and the manu- 
brium. Its duration is variable, but it 
always has a moving quality. It may radiate 
to the upper abdomen, to the lateral por- 
tion of the anterior chest wall, to the jaws, 
and even into the arms, but the major com- 
ponent of distress is in the midline and 
the pain is wave-like. 

We have observed heartburn to occur 
under two circumstances: spontaneously, 
without relation to activity, eating, or other 
associated phenomena; and during belch- 
ing. This study was designed to observe 
intragastric and intraesophageal pressures, 
measured simultaneously at multiple sites, 
and pH, recorded at a level 5 centimeters 
above the effective diaphragmatic hiatus, 
in both of these circumstances. In addi- 
tion, since heartburn may be induced in 
susceptible individuals by infusing dilute 
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hydrochloric acid into the esophagus (1), 
similar measurements were also made dur- 
ing such infusions. . 


METHOps 


Almost all of the studies were performed 
on men who had endoscopic evidence of 
esophagitis. Their ages, endoscopic diag- 
noses, and associated gastrointestinal dis- 
eases are listed in Table 1. In each study, 
a sensing device was introduced into the 
stomach consisting of one to five small 
water-filled, polyvinyl tubes with open tips 
spaced 3 to 7 cm apart, and a tiny pH 
electrode whose bulb was at the level of 
the tip of the middle polyvinyl tube, go- 
ing from the top downward. Each plastic 
tube was attached to a pressure transducer 
which in turn activated a galvanometer. 
The exploring glass pH electrode was con- 
nected via a long, thin, flexible lead to a 
pH meter. Permanent records of intra- 
luminal pressures and pH were made 
photokymographically on a multichannel 
oscillograph, to which were attached a 
pneumograph and a manual signal marker. 
In most patients, prior to testing, 300 ml of 
0.1 normal hydrochloric acid were intro- 
duced into the stomach to serve as an indi- 
cator of gastroesophageal reflux, should it 
occur. Base line records were obtained on 
every subject with the entire sensing device 
within the stomach. Inspiratory intralumi- 
nal pressures within the abdomen are up- 
ward, or positive; in the thorax they are 
downward. We have designated the point 
at which reversal of deflections occurs as 
the pressure inversion point. This area is 
at the effective diaphragmatic hiatus in 
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TABLE 1, 


THE PHYSIOLOGY OF HEARTBURN 


Ages, Associated Gastrointestinal Diseases, and Endoscopic Findings in Subjects of This Study 


300 ml 0.1 Normal 
Hydrochloric Acid 


Age Introduced before 
Subject Study (yr) Associated Diseases Esophagoscopy Study 
1 1 53 Hiatal hernia + 
2 1 68 + 
3 1 22 
4 1 67 Hiatal hernia + 
5 1 47 Duodenal ulcer a 
6 1 77 Subtotal gastric resection + 
7 1 41 
8 1,2 33 Hiatal hernia; resection + yes 
9 12 57 Hiatal hernia; duodenal ulcer not done yes 
10 2 66 Hiatal hernia; duodenal ulcer + yes 
11 1,2 55 Biliary tract disease + yes 
12 hae 62 Duodenal ulcer + yes 
13 23 50 Hiatal hernia; duodenal ulcer _ yes 
14 ; py 48 Duodenal ulcer + yes 
15 2 26 Subtotal gastric resection not done yes 
16 2,3 50 Hiatal hernia + yes 
17 2,3 ol Duodenal ulcer + no in 2; yes in 3 
18 22 62 Biliary tract disease + no in 2; yes in 3 
19 2,3 40 Hiatal hernia + no in 2; yes in 3 
20 3 48 Hiatal hernia; gastric ulcer + yes 
21 3 29 + yes 
22 3 56 Duodenal ulcer + yes 
23 3 30 Duodenal ulcer + yes 


Study 2. 
Study 3. 
Esophagoscopy. 


Measurement of heartburn during belching. 


most patients (2). The sensing device was 
withdrawn proximally until the pH elec- 
trode and the open tip of the middle poly- 
vinyl tube were 5 cm above the pressure 
inversion point. 

Three experiments were performed. First, 
the esophaguses of 14 subjects were per- 
fused with 0.9% sodium chloride and with 
0.1 normal hydrochloric acid. ‘Test solu- 
tions were delivered through an additional 
tube, the tip of which was 20 cm above the 
pressure inversion point. Subjects were 
tested while sitting, and the infusion tube 
was led over the patients’ shoulders and 
connected to a two-way infusion set; sub- 
jects, therefore, did not know which test 
solution they were receiving. The order of 
administration of the two test solutions was 
alternated from patient to patient. ‘The 
rate of infusion was 10 ml per min, and 


(—) no endoscopic evidence of esophagitis; (+) endoscopic evidence of esophagitis. 


Study 1. Perfusion of esophagus with 0.9% sodium chloride solution and 0.1 normal hydrochloric acid. 
Measurement of heartburn during spontaneous regurgitation. 


each solution was given for 30 min. A base 
line recording was taken, and thereafter 
recordings were made during the last five 
minutes of each infusion. Six of these pa- 
tients also had a saturated solution of 
sucrose and 0.05 and 0.01 normal hydro- 
chloric acid perfused into their esophaguses 
using the same techniques described above. 
Subjects were given a swallow of 20 ml of 
water every minute during the infusion in 
order to observe peristaltic waves. The rec- 
ords were analyzed for changes in end- 
expirating intraluminal pressures, dura- 
tion, and amplitude of peristaltic contrac- 
tions, and for any other evidence of 
abnormal motility. 

Second, 12 subjects were placed in a 
supine position and given a signal marker 
which they were told to depress whenevei 
and as long as they experienced heartburn. 
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Continuous recordings were made in these 
patients for periods ranging from 30 to 90 
min. All but three had had 300 ml of 0.1 
normal hydrochloric acid introduced into 
their stomachs prior to testing to serve as 
an indicator of gastroesophageal reflux. 

Third, eight subjects were studied re- 
peatedly during belching. Four of these 
men had also participated in the experi- 
ments cited above. All were tested while 
supine and were given signal markers to 
depress when they had heartburn. Belching 
was spontaneous in three subjects, was in- 
duced by gradual introduction of air into 
the stomach in the remaining five. Record- 
ings were made throughout the tests. 


RESULTS 

Each of the 14 men who were subjected 
to both acid and normal saline infusion 
experienced heartburn which duplicated 
their spontaneous complaints during acid 
drip but not during administration of 
normal saline. 

The effects of infusion of 0.9% sodium 
chloride solution and 0.1 normal hydro- 
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chloric acid on end-expiratory intralumi- 
nal pressures compared with base line 
recordings are shown in Table 2. Table 3 
shows the effects of tube positions, test 
solutions, and the interaction of the two as 
tested by analysis of variance (3). As would 
be expected, there was a high degree of sta- 
tistical significance between the pressures 
recorded at various tube positions (P < 
001) but the end-expiratory intraluminal 
pressure rise observed during administra- 
tion of hydrochloric acid was not signifi- 
cantly different from that seen during nor- 
mal saline infusion, nor did these two 
main effects interact (1). These data suggest 
that the increased pressure observed during 
infusion was due to the volume of liquid 
introduced rather than to any specific 
chemical properties of the liquid. Analysis 
of the records failed to reveal any further 
changes in esophageal motility pattern 
from the control tracing during either 
peristalsis or at rest. Similar records were 
obtained when a saturated solution of 
sucrose and when lower concentrations of 
hydrochloric acid were infused. 


TABLE 2. Intraluminal Pressure Differences from Base Line (cm Water) 


0.9% Sodium Chloride Solution 
Tube Position 


0.1 Normal Hydrochloric Acid 
Tube Position 


Stomach Esophagus 


Stomach Esophagus 


1 2 3 4 


394 1.575 7.875 

— .394 394 4.331 
— .394 .787 5.906 
394 0 3.543 
1.181 1.181 4.394 
394 —1.969 5.118 

— —1.969 — .787 
—1.181 —2.756 3.937 
— .787 —2.756 6.299 
0 0 3.150 
394. — .394 1.969 

— 787 — .787 3.543 
1.575 2.756 

— 1.969 3.543 


— .506 3.970 


4 5 
17.323 19.685 
5.118 4.331 
1.969 1.969 
1.969 3.150 

787 1.969 
6.693 5.118 
1.181 1.969 
2.362 2.756 
4.331 3.150 
2.362 3.543 
2,156: 3450 
2.756 3.150 
2.756 4.134 


‘ 4.921 4.134 4.345 


Intraluminal pressure differences from base line recorded from two sites in the fundus of the stomach (tube posi- 
tions 1 and 2) and from three sites in the esophagus (tube positions 3, 4, and 5) during infusion of two test solutions. 


| | 
5 1 2 3 
8.663 7.087 394 1.969 18.504 
4.724 4.724 — .394 0 5.512 
=o 4.724 3.543 —1.575 2.362 2.756 ; 
3.150 5.118 0 1.181 3.150 
4.331 4.331 — 394 — 4.724 
4.724 5.118 394. —3.543 4.724 
1.969 3.543 — .394 0 2.362 
1.969 2.756 — 394 —1.575 3.937 
9 4.331 3.150 —1.181 —1.969 5.906 
10 3.150 5.512 —1.181 — .784 3.543 
: 11 4.331 2.756 — .787 0 1.575 
12 3.937 3.937 — 394 — 394 2.756 : 
13 7.086 2.756 0 — .784 3.937 
y 14 1.595 2.559 — 787 —3.150 §.512 
Mean 309 4.190 4.064 
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TABLE 3. Summary of Analysis of Variance 


Degrees of 


Source Freedom Mean Square Variance Ratio Probability 


Main Effects 


Chemical 1 
Tube position q 
Subjects 13 


438 043 
179.052 34.196 
32.724 


Interactions 


Chemical/tube position 4 
Subject /chemical 13 
Subject /tube position 52 
Subject /chemical/tube position 52 


2.338 
10.173 
5.236 
2.075 


Evaluation of the effects of 0.9% sodium chloride and 0.1 normal hydrochloric acid solution (chemical) on intra- 
esophageal and intragastric pressures at five different tube positions in 13 subjects. 


Analysis of the records obtained in the 
12 men who experienced heartburn spon- 
taneously during testing shows that in each 
instance heartburn was experienced only 
when gastroesophageal regurgitation, mani- 
fested by a fall in pH, occurred. Figure | 
illustrates a representative record. When 
pH feli, the subject experienced heartburn; 
when it rose, the symptom disappeared, yet 
there was no change in esophageal motility. 
In none of the men studied were changes in 
either the frequency or amplitude of peri- 
staltic or respiratory waves or the end- 
expiratory resting intraluminal pressures 
different from the base line readings. More- 
over, the motility patterns observed in pa- 


tients with esophagitis have not differed, 
in our experience, from those of normal 
individuals. ‘These aspects of this study 
have been published in greater detail else- 
where (4, 5). 

In the third portion of this study, eight 
men were tested during episodes of belch- 
ing. Figures 2 and 3 are representative of 
the recordings obtained and differ only in 
that pH was within the neutral range in 
the first subject, low in the second. Heart- 
burn, which was invariably of short dura- 
tion, occurred only during gaseous eructa- 
tions and, according to the subjects, the 
symptom was identical to their spontaneous 
complaints. During belching, there was 


Ficure |. Record obtained in a patient during an episode of heartburn. Tracing reads from 
left to right. The top line is a pneumograph recording and each downward deflection repre 
sents inspiration. The lowest intraluminal pressure records pressure in the fundus of the 
stomach; the middle, from 5 cm above the diaphragmatic hiatus; the upper, 10 cm above this 
point. The intraluminal pressure scale is on the right; pH scale, on the left. The bulb of the 
pH electrode was attached to the middle intraluminal pressure recording tip. Subject depressed 
signal marker when and as long as he experienced heartburn. This symptom occurred only 
when pH dipped below 4. No abnormalities in esophageal motility occurred during heartburn. 
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Figure 2. Heartburn occurring during belching. The lowest intraluminal tracing is in the 
esophagus 1 cm above the effective diaphragmatic hiatus. The other intraluminal tracings 
record pressures proximally in the esophagus, and, from the bottom upward, record pressures 
at 3 cm intervals. During the simultaneous rise in pressures in the esophagus and the subse- 
quent peristaltic contraction, the subject experienced heartburn, but the pH did not fall. 
See Figure | for key. 


always a sustained, simultaneous rise in tic wave. In three subjects, pH was low; in 
pressure in all recorded intraesophageal the remaining five, pH was above 6. ‘The 
leads, followed by a marked but momentary symptoms associated with heartburn do 
rise in pressure at which time gas was not, therefore, seem to be related to intra- 
expelled by mouth, and, finally, a peristal- esophageal pH. 


Ficure 3. Heartburn occurring during belching. All intraluminal tracings are within the 
esophagus and are spaced at 3 cm intervals from the lowest upward; the bottom tracing records 
pressures 2 cm above the effective diaphragmatic hiatus. pH remains low throughout the test. 
See Figure | for key. 
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Discussion 

Heartburn is a difficult symptom to re- 
produce in subjects in the laboratory. Many 
studies have established a good correlation 
between the symptom, heartburn, and the 
disease, esophagitis (1, 4). To achieve the 
greatest possible likelihood that we would 
be able to reproduce heartburn under ex- 
perimental observation, we selected, for the 
Jargest part, patients who not only had this 
symptom, but who also had endoscopic evi- 
dence of esophageal inflammation. To the 
extent that the motility patterns observed 
in these selected subjects did not differ 
from those of normal individuals, we be- 
lieve that the observations made apply 
equally well to those patients who com- 
plain of heartburn but who do not have 
apparent esophageal disease on endoscopic 
examination. 

Heartburn is a ubiquitous symptom. 
The present studies indicate that it may 
occur in two different circumstances: (1) 
spontaneously with gastroesophageal regur- 
gitation without esophageal motor changes; 
and (2) in association with belching and an 
altered motility pattern in the absence of 
detectable reflux. In both conditions, the 
subjects reported that the associated heart- 
burn duplicated their spontaneous com- 
plaints. It appears that at least two differ- 
ent stimuli can produce the symptom. ‘They 
differ in that with spontaneous gastroeso- 
phageal reflux heartburn may last through- 
out regurgitation and thus may persist for 
a variable period of time; with belching it 
is always of short duration. 

An effective stimulus, however, whether 
motor or chemical, must act upon a fertile 
soil for heartburn to occur. Dilute hydro- 
chloric acid can be perfused into the 


esophagus of a normal subject, and he will 


experience no symptoms at all. Most people 
have gaseous eructations at some time, but 
few experience heartburn with belching. 
Heartburn and esophagitis frequently co- 
exist, but the relationship as correlated 
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with the gross appearance of the esophagus 
is not absolute. However, since inflamma- 
tory lesions of the esophagus can exist in 
the absence of demonstrable abnormality 
on endoscopic examination (6), studies are 
now in progress to determine whether indi- 
viduals who fall into this category have 
histologic evidence of esophagitis when 
they experience heartburn. Patients with 
esophagitis and heartburn who are treated 
and studied intensively have always had, 
in our experience, simultaneous remission 
of both symptoms and evidence of disease. 
Subjects with heartburn but without grossly 
detectible esophagitis respond subjectively 
to treatment in exactly the same manner. 
For these reasons, we believe that the dil- 
ference between these two groups may be 
related to the degree of involvement rathe1 
than to differences in pathogenesis. ‘he 
striking correlations between heartburn, in- 
flammation of the esophagus, and response 
to therapy are too great to be attributed to 
chance alone. 

Interestingly, the motor phenomenon as- 
sociated with belching appears to be a 
stronger stimulus in provoking heartburn 
than does gastroesophageal regurgitation. 
For this reason, some of the patients who 
initially noted heartburn with reflux be- 
came asymptomatic during therapy except 
when they experienced gaseous eructations. 
Several of the men studied during the first 
two phases of this investigation, therefore, 
could also be examined during belching. 
Although reflux had formerly induced 
heartburn, after variable periods of inten- 
sive therapy only belching was capable ol 
provoking this symptom. Eventually, fol- 
lowing continued treatment in all of those 
subjects, even gaseous eructations were un- 
able to provoke this symptom. 

Throughout these experiments we have 
used dilute hydrochloric acid as an indi- 
cator of gastroesophageal regurgitation. 
Although heartburn occurs in susceptible 
individuals whether acid is introduced into 
the esophagus from above or regurgitated 


it 
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from below, other nonspecific stimuli might 
produce the same symptom. It has been 
stated that esophagitis accompanying heart- 
burn may occur in the presence of complete 
achlorhydria (7). We have encountered sev- 
eral patients who had undergone subtotal 
gastric resections and two with intact stom- 
achs who had histamine-fast achlorhydria, 
esophageal inflammation, and heartburn. 
When acid was introduced into the stom- 
ach of these subjects prior to testing to 
serve as an indication of reflux, gastroeso- 
phageal regurgitation was always detected. 
We have also observed a_ significantly 
higher mean gastric hydrochloric acid out- 
put in patients with esophagitis than in 
normal control subjects (4). We _ believe, 
therefore, that hydrochloric acid may be a 
contributory cause of heartburn in many 
individuals, but that other physiologic 
fluids, such as bile and bile acids, may also 
serve as potent chemical stimuli. 

Texter (8) and subsequently Siegel and 
Hendrix (9) have reported disturbed 
esophageal motility during acid perfusion. 
One of the manifestations of this disordered 
motor activity in Siegel’s series was an ele- 
vation in end-expiratory esophageal pres- 
sure. We consistently observed increased 
intraesophageal pressures during acid drip, 
but the magnitude of these pressure eleva- 
tions was small, the greatest being 19.7 cm 
of water in Subject 1. We did not observe 
any other motor abnormalities. We do not 
believe that these small changes in pressure 
contribute to the development of heartburn 
because statistically similar findings were 
observed in the same subjects during nor- 
mal saline infusion when heartburn did not 
occur. On the other hand, in a series of over 
500 patients examined for the presence or 
absence of gastroesophageal regurgitation, 
209 manifested reflux, and, among _ this 
group, nine showed marked elevation of 
mean end-expiratory intraesophageal pres- 
sures and spontaneous simultaneous peri- 
staltic contractions involving the lower half 
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of the esophagus. ‘True disordered esopha- 
geal motility that cannot be attributed to 
the rate or chemical composition of a solu- 
tion infused into this organ from above 
does, therefore, occur occasionally during 
reflux. We have never encountered this dis- 
order in the absence of regurgitation. It 
seems reasonable to assume that the simul- 
taneous occurrence of disordered esophag- 
eal motility with elevation in mean intra- 
esophageal pressure and gastroesophageal 
regurgitation may contribute to the pro- 
duction of the symptom, heartburn. The 
infrequency with which we have found 
these events to exist simultaneously, how- 
ever, leads us to believe that they do not 
constitute a major factor in the production 
of heartburn in most patients. 

Of equal importance, our infusion stud- 
ies were conducted in patients who were 
sitting during the test while those of ‘Texter 
and of Siegel and Hendrix were made in 
subjects who were supine during examina- 
tion. It seems very possible that in the up- 
right patient infused fluids flow rapidly 
into the stomach without a sufficient vol- 
ume remaining in the esophagus to pro- 
duce detectable distention and other motor 
abnormalities; conversely, in subjects exam- 
ined while supine, accumulation of infused 
fluids might reasonably be expected to cause 
a higher elevation in mean end-expiratory 
pressures, distention, and other abnormali- 
ties. These differences in techniques may 
account for the difference in findings. 

Jones (10), in his classic monograph, was 
able to induce retrosternal burning and 
pain in many subjects by inflating balloons 
in their esophaguses; the incidence of symp- 
toms was greatest when the balloon was 
located in the distal third of the organ. 
We doubt that such distention plays a 
major role in evoking heartburn in most 


patients because the amount of pressure 
required to produce pain, 520 to 620 mm 
of water (11), exceeds by several times any 
sustained pressures that we have observed 
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in such subjects and because at least several 
competent observers have reported that the 
distress of heartburn and that caused by 
distention of a balloon are dissimilar (12). 
On the other hand, as the physiology of the 
esophagus is studied further with newer 
and more precise techniques, other mecha- 
nisms that are capable of producing heart- 
burn may be elicited. 


SUMMARY 


Twenty-three subjects, 20 of whom had 
proven endoscopic evidence of esophagitis, 
were studied by measuring simultaneously 
their respirations, gastric and esophageal 
intraluminal pressures, and pH while they 
experienced heartburn. Fourteen patients 
underwent esophageal perfusion of 0.9% 
sodium chlor:de and 0.1 normal hydro- 
chloric acid. Twelve subjects, including 
seven in the first group, were studied while 
they complained of spontaneous heartburn, 
and eight were examined during spontane- 
ous and induced belching. 


Analyses of the records obtained in these 
subjects indicate these findings: 


1. Heartburn was induced by perfusion 
of the esophagus with acid but not with 
equal quantities of normal saline solution. 
There was a small rise in mean end-expira- 
tory intraluminal pressure compared with 
a base line recording regardless of the solu- 
tion administered, but the pressure eleva- 
tions were statistically similar between the 
two test solutions. These observations sug- 
gest that heartburn produced in this man- 
ner is due to a direct chemical stimulus 
rather than to secondary changes in eso- 
phageal motility. 

2. Heartburn was observed to occur spon- 
taneously without evident precipitating 
factors and without changes in esophageal 
motility during gastroesophageal regurgita- 
tion. Dilute hydrochloric acid was used as 
an indicator of reflux. Heartburn was asso- 
ciated with a fall in pH below 4; symptoms 
disappeared when pH rose above this level. 
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It thus appears that this symptom may 
occur spontaneously with gastroesophageal 
regurgitation without esophageal motor 
changes. 

3. Heartburn occurred during both spon- 
taneous and induced belching. During each 
episode there was a sustained simultaneous 
elevation in intraesophageal pressure, fol- 
lowed by a marked but momentary rise in 
pressure at which time gas was expelled 
per os, and, finally, a peristaltic wave. A 
low pH, indicative of reflux, did not always 
accompany these motor phenomena. Heart- 
burn, therefore, also appears to occur in 
association with belching and an altered 
motility pattern in the absence of detect- 
able reflux. 


SUMMARIO IN INTERLINGUA 


Vinti-tres subjectos, incluse 20 con endoscopi- 
camente demonstrate signos de esophagitis, es- 
seva studiate per mesurationes simultanee del 
respiration, pression intraluminal gastric e eso- 
phagee, e pH durante le presentia de pyrosis. 
In 14 patientes, perfusion esophagee esseva ef- 
fectuate con chloruro de natrium de 0,9% e 
acido hydrochloric de 0,1 N. Dece-duo subjectos, 
incluse septe ex le prime gruppo, esseva studiate 
durante que illes se plangeva de pyrosis spon- 
tanee. Octo esseva examinate durante eructation 
spontanee e inducite. 

Le analyse del datos obtenite ab iste subjectos 
permitte le sequente observationes: Pyrosis es- 
seva inducite per le perfusion del esophago con 
acido sed non con equal quantitates de normal 
solution salin. Esseva notate que pyrosis pote 
occurrer spontaneemente sin evidente factores 
precipitatori e sin alterationes in le motilitate 
esophagee durante le regurgitation gastroeso- 
phagee. Ilo occurreva durante eructation tanto 
spontanee como etiam inducite. 
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Coincidental Myxoedema and Pernicious Anaemia 
with Subsequent Development of Polycythaemia 
after Vitamin B:2 Therapy 


VERONICA HALMOS, M.D., F.R.C.P.(C) and ROBERT VOLPE, M.D., F.R.C.P.(C) 


Toronto, Canada 


Se COMMUNICATION REPORTS a patient with 
coincident myxoedema and pernicious anae- 
mia, who subsequently developed polycythaemia 
when therapy was instituted for the two dis- 
eases, 

The clinical similarities of pernicious anae- 
mia and myxoedema (1, 2) and their occasional 
coexistence (2-7) have long been noted. Al- 
though a non-megaloblastic macrocytic anaemia 
which responds only to thyroid therapy is fre- 
quently observed in myxoedema (3, 8, 9), there 
are now well-authenticated case reports in 
which true pernicious anaemia and myxoedema 
were coexistent (3-7). The anaemic states in 
these patients did not respond to thyroid ther- 
apy until liver or vitamin B,, therapy had been 
added. It should be noted there is no evidence 
for assuming a predisposition of either disease 
for the other; thus these cases would appear 
to be due to chance association. Leithold, 
David, and Best (10) have described macrocytic 
anaemia in hyperthyroidism, proven to be due 
to subnormal vitamin B,, absorption, in which 
desiccated thyroid therapy was effective in re- 
lieving the anaemia; the absorption of vitamin 
B,. became normal with thyroid therapy. This 
abnormality must be separated from the true 
examples of pernicious anaemia mentioned 
above. 

Although the coexistence of pernicious anae- 
mia and myxoedema is certainly unusual, the 
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coexistence of pernicious anaemia and _poly- 
cythaemia rubra vera is even more rare. Tran- 
sient polycythaemia is observed occasionally 
after the institution of liver therapy for perni- 
cious anaemia, but it is generally mild and of 
little consequence. However, there have been a 
few reports in which true polycythaemia has ap- 
peared after pernicious anaemia has_ been 
treated with liver therapy or vitamin B,, (11- 
22). In 1952, Galt, Hunter, and Hill (16) re- 
ported such a patient who finally required 
treatment with P%*, In 1957, Zarafonetis, Over- 
man, and Molthan (21) reported another case 
of pernicious anaemia passing on to_poly- 
cythaemia rubra vera, treated with P%*, Six 
months later the picture changed to that of 
acute granulocytic leukemia. In discussing these 
cases, it has been emphasized that vitamin B,, 
therapy must be continued even after the onset 
of polycythaemia; if one discontinues therapy 
upon the appearance of polycythaemia, the pa- 
tients suffer a recurrence of pernicious anaemia 
(with possible spinal cord damage). 

Conversely, Avery (22) and Robinson (23) 
have reported two cases of polycythaemia which 
were followed by the appearance of typical per- 
nicious anaemia. 


CAsE REPORT 


Mrs. A. O., a 49-year-old woman, was initially 
admitted to St. Joseph’s Hospital, Toronto, on 
June 1, 1958, complaining of dyspnoea, anorexia, 
parasthesias, and weight loss of 40 pounds in the 
preceding six months. 

She stated that she had been well until January, 
1958, when she gradually noticed fatigue, malaise, 
weakness, exertional dyspnoea, and vague chest pain. 
She then lost her appetite, noted blurring of vision, 
and subsequently a yellowish skin color and brown 
urine. She became gradually weaker, losing 40 
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pounds in weight. In addition she had felt very 
cold for several months, but had not noted changes 
in her voice or skin texture. 

There was also a history of rheumatic fever as 
a child; she had been told that she had chronic 
rheumatic heart disease. She had menstruated nor- 
mally until her menopause two years previously. 
There was no personal or family history of tuber- 
culosis. 


PHYSICAL EXAMINATION 


Examination on admission revealed a very pale, 
moderately jaundiced, weli-nourished middle-aged 
woman of dark complexion. She appeared very ill, 
was cold to the touch, and appeared to be in pe- 
ripheral vascular collapse. Her cerebrations were 
poor, and voice was low and monotonous. ‘The hair 
of her scalp was dry and coarse. There were no 
visual field defects. The pupils reacted to light and 
accommodation. Pigmentation was noted in the 
mouth and in the skin creases, but this was con- 
sidered to be racial in origin. There was no pain, 
redness, smoothness, or enlargement of her tongue. 
The thyroid gland was not palpable. There was no 
superficial lymphadenopathy. The breasts were nor- 
mally developed, and body hair distribution was 
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normal. ‘The chest was clear. The heart was not 
clinically enlarged, but there was a prominent right 
ventricular thrust felt anteriorly. There was a 
mitral diastolic murmur, with an irregular (fibril- 
lating) cardiac rate of 68 per minute. The blood 
pressure was 80/60 mm Hg. The liver was palpable 
three fingerbreadths below the right costal margin, 
but the spleen was not palpable. There was no 
demonstrable ascites. There was minimal oedema 
of both ankles. The skin was dry and coarse, as 
well as being cold. Neurological examination re- 
vealed generalized weakness, absent knee and ankle 
jerks, and diminished sensation to all modalities 


in the legs. 


INITIAL INVESTIGATIONS 


X-ray Examinations: Chest X rays showed no 
pulmonary parenchymal disease. The heart showed 
bulging of its left upper border and enlargement 
both to the right and posteriorly, thought to indi- 
cate enlargement of the right ventricle and the left 
auricle, suggestive of mitral stenosis. Skull X rays 
showed no abnormalities, and the sella turcica was 
normal. 

Electrocardiographic Studies: Electrocardiograms 
showed auricular fibrillation and low voltage. Al- 
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Ficure 2. Later changes in haemoglobin levels. 


though there were extensive T-wave changes, the 
pattern was nonspecific. 

Initial Laboratory Work: Haemoglobin, 6 g per 
190 ml; red blood count, 2,530,000 per mm*, with a 
macrocytic hyperchromic smear (with anisocytosis 
and poikilocy tosis) which was strongly suggestive of 
pernicious anaemia; reticulocyte count, 2.49%; white 
blood count, 6,000 per mm* with a normal ‘differen- 
tial; platelets were large and decreased in number. 
A sternal bone marrow aspiration showed the typi- 
cal megaloblastic appearance of pernicious anaemia. 
A gastric test meal showed no free hydrochloric 
acid. Sedimentation rate, 125 ml per hour. Serum 
protein 6.7, albumin 3.55, and globulin 3.15 per 
100 ml. She was also found to have an elevated 
serum bilirubin, elevated alkaline phosphatase, ele- 
vated thymol turbidity, slightly elevated serum 
glutamic oxaloacetic transaminase activity, and a 
4+ urine urobilinogen. 

Endocrine Function Studies: Her 24-hr urine ex- 
cretion of 17-hydroxycorticoids was 3.3 mg per day, 
within the normal range of | to 10 mg per day (24); 
the 17-ketosteroid excretion was 2.4 mg per day, 
below the normal range of 5 to 14 mg per day (25). 
A two-day ACTH test showed normal adrenocortical 
function. Serum protein-bound iodine value was 
0.85 yg per 100 ml, markediy reduced below our 
normal range of 3.5 to 6.5 wg per 100 ml (26, 27). 
Twenty-four-hour thyroidal radioactive iodine up- 


take was 3%, also well below our normal range 
of 10 to 40% (28). Antithyroglobulin could not be 
demonstrated by the precipitation or tanned red 
cell haemagglutination tests (29, 30). 


COURSE IN HOSPITAL 


Because of her vascular collapse, the patient was 
first given two small transfusions of packed cells. 
Since it seemed likely that this patient had true 
pernicious anaemia, she was started on vitamin B,, 
therapy. The response to this therapy is shown in 
Figure 1. There was a rapid response in haemo- 
globin and reticulocyte count upon the administra- 
tion of vitamin B,, thus establishing that the 
anaemia was not the ordinary anaemia of myx- 
oedema. Clinically she improved markedly and her 
liver decreased in size. She was also started subse- 
quently on desiccated thyroid, first in small doses, 
gradually increasing to gr 2 daily. This caused a 
further return of well-being. Her signs of valvular 
heart disease remained unchanged. She was allowed 
to be out of bed gradually, and was finally dis 
charged feeling well on July 23, 1958. Her discharge 
medications included thyroid, gr 2 daily, digoxin, 
0.25 mg daily, and vitamin By», 15 wg weekly. 

Her final diagnoses were (1) pernicious anaemia; 
(2) hypothyroidism; (3) rheumatic heart disease 
with mitral stenosis. 
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INTERIM PERIOD 


Following discharge, the patient was seen regu- 
larly in the Endocrine and Medical Outpatient De- 
partments. In September, 1958, she began to com- 
plain of frequent headaches, blurring of vision, 
some vertigo, and excessive sweating. Her haemo- 
globin then was 19.5 g per 100 ml. In October her 
haemoglobin was 20 g per 100 ml. She was then 
readmitted for reassessment. 


EXAMINATION IN HOSPITAL, NOVEMBER, 1958 


Examination now revealed a well-nourished fe- 
male with suffusion of the lips and extremities. The 
skin was warm and moist. The throat seemed some- 
what reddened. The blood pressure was 110/90 
mm Hg. The liver was palpable two fingerbreadths 
below the right costal margin, but the spleen was 
not palpable. She appeared euthyroid. The remain- 
der of the examination was as previously noted. 


SECOND INVESTIGATION 


Bone marrow examination now showed normo- 
blastic hyperplasia but no increase in megakaryo- 
cytes. Haemoglobin, 19.3 g per 100 ml; reticulocyte 
count, 1.99%; red blood cell count, 5,410,000 per 
mm; white blood cell count, 9,000 per mm* with a 
normal differential. Smear was unremarkable. The 
haematocrit was 58%, and the sedimentation rate 
2 ml per hour. 

Liver function tests now showed a bromsulfalein 
retention of only 5.5% in 45 minutes, a high serum 
gamma globulin, and abnormal thymol turbidity. 

Schilling Test: The absorption of vitamin By» 
was measured using cobalt®-labeled B,, (31). Only 
1.5% appeared in the urine in 24 hours, consistent 
with the diagnosis of pernicious anaemia. 

Blood Volume: Using radioactive iodinated serum 
albumin, a blood volume estimation on November 
7 was 5.36 liters, the predicted normal for a patient 
of this weight being 4.375 liters (32, 33). 


TREATMENT AND PROGRESS 


The patient was continued on vitamin By», 30 ug 
intramuscularly every two weeks, digoxin 0.25 mg 
daily, and thyroid, gr 2 daily. Because of the nor- 
mal white count and platelet count, it was felt that 
radioactive phosphorus treatment was not necessary, 
and consequently her polycythaemia was treated 
with venesections. With this therapy, her haemo- 
giobin was brought down to normal, and the pa- 
tient felt much improved. She was then discharged. 

Venesection was repeated on January 15, June 11, 
and July 16, 1959. Thereafter, however, her haemo- 
globin seemed to settle in the region of 14 to 15 g 
per 100 ml (Figure 2) without further venesection. 
Her haemoglobin in February, 1960, was 15.4 g per 
100 ml, no venesection having been done for seven 
months. She remained on therapy with vitamin By», 
thyroid, and digoxin, as previously noted. 

Final diagnoses were (1) hypothyroidism; (2) per- 
nicious anaemia with later rebound to_ poly- 
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cythaemia; (3) rheumatic heart disease with mitral 
stenosis and auricular fibrillation. 


DIscussiION 


It is clear that in this patient the anaemia 
was true pernicious anaemia, rather than mac- 
rocytic anaemia due to myxoedema or liver 
disease. Although a megaloblastic bone marrow 
picture can occur in chronic liver disease, the 
rapidity and magnitude of the reticulocyte and 
haemoglobin response to B,, therapy, as well 
as the concomitant improvement of liver func- 
tion, appeared to rule out liver disease as an 
aetiological factor. As previously noted, mal- 
absorption of vitamin B,, may occur as a result 
of myxoedema (10), and may be reversed by 
thyroid therapy; thus the megaloblastic marrow 
and the response to B,, therapy, considered 
alone, do not entirely rule out the possibility 
that this was only anaemia of myxoedema. How- 
ever, the later performance of the Schilling test 
using cobalt®°-labeled after the patient was 
euthyroid on thyroid therapy, confirmed the 
diagnosis of pernicious anaemia. Since the diag- 
nosis of myxoedema seemed straightforward 
and was confirmed by subnormal thyroid func- 
tion tests, it may be clearly stated that myx- 
oedema and true pernicious anaemia were 
coincident in this patient. 

The subsequent development of polycythae- 
mia was of considerable interest in view of its 
rare occurrence. Since the patient’s rheumatic 
heart disease seemed under good control, with 
no cardiac decompensation, it was considered 
a most unlikely factor in the genesis of her 
polycythaemia. In some of the previously re- 
ported instances where this sequence (per- 
nicious anaemia becoming polycythaemia) has 
been observed, it has been suggested that the 
patients had underlying polycythaemia rubra 
vera but were suffering concomitantly from per- 
nicious anaemia; when the pernicious anaemia 
was treated, the polycythaemia reasserted itself. 
In the present case, this does not appear to be 
the mechanism, since the patient has recently 
maintained a normal haemoglobin for several 
months without venesection. She has possibly 
undergone spontaneous remission of her poly- 
cythaemia (while still on B,, therapy). Hence 
it seems possible that her polycythaemia repre- 
sented a true rebound phenomenon following 
the institution of specific therapy for pernicious 
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anaemia and, possibly, myxoedema. (Our ob- 
servations of this patient’s course are still too 
short to determine the final outcome; it is pos- 
sible that her haemoglobin may yet rise once 
again.) 

Although cobalt may experimentally produce 
polycythaemia (34, 35), the amount of cobalt 
present in the vitamin B,, is too small to be 
seriously considered as a possible factor in the 
genesis of polycythaemia in this patient. 


SUMMARY 
A patient is presented who suflered from 
coincidental pernicious anaemia and myx- 
oedema, with subsequent development of poly- 
cythaemia. The pertinent literature is briefly 
reviewed, and the possible pathogenesis of the 
polycythaemia is discussed. 
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SUMMARIO IN INTERLINGUA 


Es describite un caso de coincidentia de ane- 
mia perniciose con myxedema, con le disvelop- 
pamento de polycythemia subsequente al insti- 
tution de un therapia specific. 

Le patiente, un femina de 48 annos de etate, 
habeva suffrite perdita de peso, anorexia, dysp- 
nea, paraesthesias, fatiga, debilitate, e intoleran- 
tia pro frigido durante al minus sex menses ante 
su hospitalisation. Le examine physic monstrava 
un palidissime, moderatemente icteric femina 
con hypotension, lentitate de cerebration, voce 
basse, e€ siccitate e crudessa de capillo e pelle. 
In plus, hepatomegalia e fibrillation cardiac 
con stenosis mitral esseva constatate. In le ex- 
tremitates inferior, le sensation esseva diminuite 
pro omne le modalitates. Le reflexos del genu 
e del tendine de Achilles esseva absente. 

Tests del function thyroidic (iodo ligate a 
proteina, acceptation de I'" in 24 horas) esseva 
marcatemente subnormal, lo que confirmava le 
stato hypothyroide. Studios hematologic mon- 
strava un sever anemia macrocytic megaloblastic 
con achlorhydria. Le anemia respondeva ben a 
therapia con vitamina By. Le character per- 
niciose del anemia esseva confirmate subsequen- 
temente per medio de un test de absorption de 
vitamina By a marcation con Co” post que le 
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anemia e le hypothyroidismo habeva essite trac- 
tate e corrigite. 

Tres menses post le comenciamento del the- 
rapia a vitamina Bu. e thyroide le patiente dis- 
veloppava un definite polycythemia (con hemo- 
globina de 20 g per 100 ml e un hematocrite de 
58%) e expansion del volumine de sanguine. 
Viste que le numerationes leucocytic e plachet- 
tal esseva normal, venesectiones esseva effectuate 
intermittentemente como tractamento del poly- 
cythemia in loco del uso de un therapia a P®. 
Le therapia a vitamina By e thyroide esseva 
continuate. Post cinque venesectiones in le 
curso del sequente anno, le concentration de 
hemoglobina pareva stabilisar se intra le region 
del valores normal, e postea nulle venesectiones 
additional esseva requirite. 

Altere simile reportos es citate ab le littera- 
tura. Ben que speculationes con respecto al 
causa de iste sequentia inusual pote esser pre- 
sentate, le ver mechanismos non es cognoscite. 
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Calcified Granulomata of the Spleen in Long 
Standing Brucellar Infection 


A Report of a Case of Twenty-five Years’ Duration 


ELLARD M. Yow, M.D., F.A.C.P., JAMES C. BRENNAN, M.B., B.CH., 
M. H. NATHAN, M.D., and Louis ISRAEL, M.S. 


Houston, Texas 


SYMPTOMS OF BRUCELLOsIS in human be- 
ings usually disappear within a_ year 
whether or not the patient is treated. Occasion- 
ally the brucetae may remain viable in reticulo- 
endothelial cells or in granulomata for long 
periods without producing clinical symptoms. 
In a few patients, the infection may be sufh- 
ciently active either chronically or intermit- 
tently to produce local and systemic evidence 
of infection (1, 2). 

The persistence of organisms in foci within 
the central nervous system, bones and joints, 
liver, heart, kidney, prostate, and eye has been 
reported or reviewed by Spink (1). Other re- 
ports reveal 11 patients in whom there were 
definite symptoms of prolonged infection by 
the brucella organism. At least nine of these 
cases proved to be caused by Brucella suis. One 
case (3) was that of a farmer who had had a 
series of draining abscesses for 20 years before 
a positive culture was obtained from a sinus in 
the right upper abdominal quadrant and from 
the liver. Another report (4) described a meat 
packer who had malaise, osteomyelitis, and chills 
and fever for nine years. It was not until he was 
operated on for a “nonfunctioning gall bladder” 
that a pericholecystic abscess and a_ hepatic 
abscess were discovered, with both abscesses 
showing positive cultures for brucella. A report 
from the Mayo Clinic describes the case of a 
meat packer who had the disease for 14 years, 
at the end of which time he had a serum agglu- 
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tination titer of 1:5,120 (5). Examination of 
this man showed splenomegaly and _ hepatitis. 
At surgery an adherent spleen weighing 2,000 g 
was removed and found to contain calcified 
granulomata with caseation. Brucella organisms 
were isolated from the spleen. This patient had 
had fever, weakness, weight loss, and myalgia 
almost every summer during the 14 years fol- 
lowing his initial diagnosis. 

A case was reported from the Massachusetts 
General Hospital of a man who had been a 
worker on a pig farm for 20 years, but who had 
only symptoms of malaise for six months (6). 
Hemolytic anemia and splenomegaly were the 
major clinical findings. He was explored surgi- 
cally, at which time a nodular spleen, weighing 
1,200 g and appearing to be full of tubercu- 
lomas, was removed. It was only after guinea 
pig inoculations that brucellae were isolated 
and identified. Recently another case was re- 
ported from the Mayo Clinic in which a patient 
had had intermittent fever over a 17-year pe- 
riod (7). The initial clues to this patient’s diag- 
nosis included elevated brucella agglutinin ti- 
ters, asymptomatic splenomegaly detected on 
routine X ray of the thorax, and hematological 
changes which were suggestive of hypersplenism. 
The diagnosis was verified by culturing Br. suis 
from the spleen. 

Wainwright (8) reported a patient with recur- 
rent chills and fever in whom Br. melitensis was 
cultured from an ovarian cyst five years after 
a blood culture had been positive. Amoss (9) 
reported a case of a laboratory worker who had 
recurrent bouts of fever for seven years, until 
an ovarian cyst was removed from which bru- 
cella was cultured. One year later organisms 
were again isolated, this time from bile ob- 
tained by duodenal drainage, and the gall 
bladder was subsequently removed. 

Brucellosis can be manifested by genitouri- 
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some of the patients recalled incidents and 
exposures to suggest brucellosis. Weed, Sloss, 
and Clagett (14) also described three asympto- 
matic cases in which pulmonary granulomata 
were detected on routine X ray of the thorax. 
Brucella organisms were cultured from the sur- 
gical specimens in all three cases. McVay, Guth- 
rie, Michelson, and Sprunt (15) were able to 
isolate brucellae from prostatic tissue and fal- 
lopian tubes removed from apparently healthy 
people. 

Although a positive culture was not obtained 
from the patient reported in this paper, we 
believe the evidence to be in favor of a diag- 


nosis of chronic brucellosis. This case is pre- 
sented to substantiate further the prolonged 
duration of the infection in some patients and 


to present what is apparently a characteristic 
lesion in the spleen. If the history obtained 
from the patient can be considered to be accu- 


Ficure 1. Multiple oval calcific areas in left 
upper quadrant in region of spleen, illustrating 
displacement of the stomach, small bowel, and kid- 
ney by the enlarged spleen. 


nary tract symptoms. One example is that of 
an eight-year-old white girl who had symptoms 
suggestive of cystitis over a five-year period and 
whose urine cultures were positive for brucella 
(10). Another report was that of a 46-year-old 
male whose excised left kidney, containing the 
lesion which proved to be of brucella origin, 
simulated tuberculosis in its caseation and cal- 
cification (11). The ability of the brucella or- 
ganism to produce symptoms and lesions which 
may easily be confused with those of tubercu- 
losis is demonstrated by this case of brucellar 
pyelonephritis, as well as by the case of the 
21-year-old Negro male who had caseous necro- 
sis of some lymph nodes, in whom blood cul- 
tures showed Br. suis (12). 

Viable brucellae have also been cultured from 


tissues of patients who had no systemic evidence FicurE 2. X-ray view of spleen after surgical re- 
moval, illustrating sharply circumscribed densities 


of infection. In the survey of Weed, Dablin, 

: in some lesions and in others a “snowflake” appear- 
Pugh, and Ivins (13), for example, brucella ance of the center from which pseudopod-like den- 
organisms were cultured from various surgical sities branch and are surrounded by a thin ring of 
specimens, but it was only in retrospect that calcific density giving a “halo” effect. 


Volume 55, No. 2 
August 1961 


rate, the 25-year duration of the illness is the 


longest reported. 


CAsE REPORI 


A 44-year-old white male itinerant farm worker 
was admitted to the Jefferson Davis Hospital with 
chief complaints of chills, fever, and left upper 
quadrant pain which had occurred intermittently 
during the preceding two months. The chills and 
fever, which would last several days, then subside, 
only to recur, were accompanied by an aching pain 
in the left upper quadrant. This pain was often 
exaggerated by respiration and was occasionally 
referred into the left side of the neck and the left 
shoulder. Coincident with the chills and fever, he 
experienced severe, throbbing headaches, black 
scotomata, mild arthralgia, and profuse nocturnal 
sweating. Three weeks prior to admission the pa- 
tient was treated by a physician with penicillin 
injections; however, no improvement was noted. 
Similar episodes had occurred in the past, the first 
such illness occurring about 25 years previously. 
From 1931 to 1956 the patient’s attacks occurred 
almost annually, most often in the fall, but they 
could not be related to unusual activity or to 
environmental change. The attacks usually had 
subsided spontaneously within a week and had 
been milder than the present episode. The patient 
had been exposed to farm animals for most of his 
life, but was unaware of Bang’s disease occurring 
in any of the cattle he attended; nor was he aware 


Ficure 3. Chest X ray revealing (a) scattered cal- 
cifications in right mid-lung field, a few of which 
are collected in an ovoid configuration suggesting 
a granuloma, arid (b) pleural effusion on the left 
side (which was more definitely confirmed on sub- 
sequent X rays). 
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Figure 4. External diaphragmatic surface of sur- 
gically removed spleen, illustrating fibro-fibrinous 
adhesions and numerous rounded elevations corre- 
sponding to underlying calcified granulomata. The 
large depression was the site of a granuloma ex- 
cised for culture studies. 


of other persons with similar illnesses. In addition 
to having had contact with cattle, he had worked 
with swine, but not with goats. His occupation had 
taken him to Louisiana, New Mexico, Texas, and 
Wyoming. 

On admission to the hospital the patient was 
noted to be well developed, in no acute distress, 
but appearing chronically ill. The temperature was 
101 F; the pulse rate, 90/min; the respiratory rate, 
20/min; and the blood pressure, 110/80 mm Hg. 
Physical examination revealed tenderness in the 
left upper quadrant, and the liver was palpable 
2 cm below the right costal margin. The spleen was 
enlarged, firm, and tender, and was palpable 4 cm 
below the left costal margin. There was no lymph- 
adenopathy. ‘The remainder of the physical ex- 
amination was normal. 

Laboratory examination revealed the hemoglobin 
to be 11.3 g/100 ml; the white blood cell count was 
13,000/mm*, with 86° polymorphonuclear leuko- 
cytes and 14% lymphocytes. The blood urea nitro- 
gen was 22.5 mg/100 ml; the total serum protein 
was 6.2 g/100 ml, with 4.4 g/100 ml albumin and 
1.8 g/100 ml globulin; the bilirubin was 2.4 mg 
100 ml. Repeated malarial smears were negative. 
Urinalysis was normal. Blood cultures were nega- 
tive. Rapid-slide agglutination tests gave positive 
results for brucella. The tube dilution tests re- 
vealed no agglutination in dilutions up to 1: 640, 
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Ficure 5. Cut surface of gross specimen, illustrating 
laminated calcified nodules. 


but agglutinins were demonstrated in dilutions of 
1: 640 and 1: 1,280. In addition to these results, 
obtained in the hospital and in the city health 
laboratories, tests were performed on the patient's 
serum one month later in the laboratory of Dr. 
Wesley W. Spink, who also obtained evidence of 
the prozone phenomenon in low dilutions, but 
recorded a positive agglutination at a titer of 
1: 320. Other agglutination tests were negative. 

Skin tests with second strength purified protein 
derivative, histoplasmin, blastomycin, and coccidioi- 
din were negative. Skin tests with brucellergen on 
December 7 and 14, 1956, were strongly positive, 
and both produced an exaggeration in the patient's 
systemic symptoms. Complement fixation tests for 
coccidioidomycosis, blastomycosis, and histoplasmo- 
sis were negative. 

The pertinent findings on several X-ray exami- 
nations undertaken in the hospital included hepato- 
megaly, splenic calcification, and displacement of 
the stomach, small bowel, and kidney by an en- 
larged spleen (Figures 1, 2). The chest X ray on 
admission, December 1, 1956, revealed scattered cal- 
cifications in the right mid-lung field, a few of which 
were collected in an ovoid configuration suggestive 
of a granuloma. A left pleural effusion, partially 
concealing a small amount of parenchymal infil- 
tration in the left lower lung field, was demon- 
strated by an X ray made December 19, 1956 (Fig- 
ure 3). Initially the gas and fluid collections noted 
in the left upper quadrant above the spleen were 
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thought to be within a displaced loop of the colon, 
but at surgery they were found to represent locu- 
lated collections of gas secondary to rupture of the 
splenic flexure of the colon, 

On December 13, 1956, 13 days after admission, 
treatment was begun with tetracycline, 500 mg 
every 6 hr, and streptomycin, 500 mg every 12 hr. 
Symptomatic response to treatment was prompt and 
the patient’s temperature gradually returned to nor- 
mal. Antibiotics were discontinued December 19, 
1956. At surgical exploration on December 20, 1956, 
the spleen was removed from a markedly inflamed 
site which also contained about 100 ml of loculated, 
foul-smelling, yellowish-brown purulent fluid. The 
spleen was adherent to the stomach, diaphragm, and 
pancreas, and there was a minute perforation of the 
splenic flexure of the colon communicating with the 
abscess about the splenic hilus. Culture of mate- 
rial from this area revealed anaerobic streptococci, 
Escherichia coli, and species of Proteus. 

The gross surgical specimen consisted of a spleen 
measuring 14 by 9 by 6 cm and weighing 561 g. 
The surface (Figure 4) was grossly distorted by 
irregular fibro-fibrinous adhesions, focal rounded 
elevations measuring | to 3 cm in diameter, and 
irregular, recent tears of the capsule and underly- 
ing splenic substance. The cut surface (Figure 5) 
revealed numerous spherical nodules of varying 
size throughout, all partially calcified and measur- 
ing from 0.5 to 3 cm in diameter. These nodules 
stood out as yellow-white laminated areas, appar- 
ently limited externally by a dense hyaline layer, 


Ficure 6. Low power view of spleen, illustrating 
chronic granulomatous reaction with fibrosis and 
calcium in the center. 
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Ficure 7. High power view of spleen. Note small 
granuloma at periphery of one of the larger 
lesions. 


and presented a tough, rubbery, occasionally hard 
and gritty sensation on cutting them with the 
knife. 

The microscopic features were examined in a 
multitude of the affected areas. The capsule of the 
spleen was thickened by hyalinized scar tissue and 
dense granulation tissue infiltrated with lympho- 
cytes, plasma cells, and numerous mononuclear 
histiocytes. In some areas this granulation tissue 
on the capsule was heavily infiltrated with neutro- 
phils, lymphocytes, plasma cells, tissue histiocytes, 
and occasional giant cells of the Langhans type 
(Figures 6, 7). The non-granulomatous areas of the 
splenic substance showed a considerable increase 
in cellular and connective tissue, such as is seen 
in chronic congestive splenomegaly. The nodular 
granulomata in the spleen varied morphologically 
only slightly from each other; the nodular lesion 
was formed of dense, whorling, hyalinizing, fibrous 
scar tissue, with considerable tendency to lamina- 
tion. In the meshes of these laminae were concen- 
trated deposits of calcium (Figure 6). Occasionally 
in the central areas, but more commonly at the 
periphery of each nodule, there were foci of more 
active granulation tissue (Figure 7). Here fibro- 
blastic proliferation, lymphocyte infiltrations, and 
tissue histiocyte collections predominated, often 
surrounding small caseous foci. Small giant cells 
of the Langhans type were present in these areas. 
Occasionally the granulomatous reaction was ar- 
ranged about an abscess cavity in which necrotic 
polymorphonuclear leukocytes, lymphocytes, plasma 
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cells, and tissue histiocytes occurred. In a few in- 
stances an abscess cavity led along a fistulous tract 
toward the surface of the spleen. 

Special staining techniques applied to the tissue 
sections failed to reveal acid-fast organisms o1 
fungi, but gram stains of the fistulous tracts and 
abscesses beneath the splenic capsule revealed oc- 
casional Gram-negative bacilli and Gram-positive 
cocci and bacilli. 

Following surgery, drains were left in the wound 
and the patient was treated with crystalline peni- 
cillin G. There was an occasional temperature ele- 
vation to 100 F, and on January 4, 1957, tetracycline 
therapy was instituted. The drainage gradually 
ceased and the temperature returned to normal. He 
remained asymptomatic until he was discharged 
from the hospital. Because of the patient’s occupa- 
tion, further follow-up examination has not been 
possible. 


Discussion 


The case reported illustrates several unusual 
features of brucellosis: the long duration of 
the symptoms, the radiological and histological 
appearance of the splenic calcifications, and the 
presence of the prozone phenomenon in the 
agglutination tests. While the diagnosis in the 
case was not proved by the isolation of viable 
brucellae, the clinical, serological, radiological, 
and histological findings are adequate to estab- 
lish the diagnosis of brucellosis. The establish- 
ment of a cultural diagnosis was interfered with 
by the “mixed” infection due to coliform organ- 
isms, which apparently resulted from a tear of 
the adhesions between the chronically inflamed 
spleen and the splenic flexure of the colon. 

There was some diagnostic confusion early 
in the study of the patient because of a positive 
slide agglutination test and a negative tube 
dilution test. However, when the tube dilution 
tests were carried out through higher dilutions, 
agglutinins were demonstrated. This prozone 
phenomenon, or the absence of agglutination 
in the lower agglutination dilutions, has been 
known for a long time. While the cause of the 
phenomenon is not entirely understood, it is 
thought to be due to the presence of “blocking 
antibodies” such as those seen in the Rh agglu- 
tination reactions. The ability to demonstrate 


agglutinins in high titers and not in low titers 
may be seen in both acute and chronic brucello- 
sis, but it is most likely to be associated with 
long-standing infection (3). This reaction does 
not create a diagnostic problem if the macro- 
scopic slide-agglutination test is used or if the 
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serum is diluted to titers of |: 10,240 in the 
tube dilution test. 

The large calcified areas in the spleen, seen 
at first radiologically and later in the surgically 
removed specimen were of particular interest. 
These hyaline and occasionally suppurating cal- 
cified granulomatous lesions are compatible 
with, although not pathognomonic of, the his- 
tology of chronic brucellosis. However, extreme 
changes in the spleen such as these have been 
reported almost exclusively in cases of brucello- 
sis, usually of the porcine variety, so that when 
they are found together with the strong clinical 
suspicion of brucellosis, they suggest the definite 
probability of brucella as the etiologic agent. 

The radiological picture of the splenic calci- 
fications was different from pictures of other 
diseases affecting the spleen, prompting the 
radiologist to suspect the etiologic agent. In 
this patient the calcifications were widespread 
and rounded, and ranged in size from 2 to 23 
mm in diameter, although most of them were 
8 to 12 mm. All, on close inspection, appeared 
to be formed by clusters of tiny nodular calci- 
fications making two distinct patterns: (1) more 
or less solid, sharply circumscribed densities, 
some of which showed a serpiginous margin; 
(2) a “snowflake” appearance formed by a solid 
dense center from which pseudopod-like densi- 
ties branched, some of these being surrounded 
by a thin ring of calcific density giving a “halo” 
effect (Figure 2). 

Any granulomatous process which undergoes 
necrosis may calcify and present similar radio- 
graphic appearances in the spleen; yet certain 
features may help to differentiate the various 
etiological agents. When the size, shape, num- 
ber, and pattern of the calcifications observed 
in this case were taken into consideration, the 
practical differential diagnosis was limited to 
tuberculosis, histoplasmosis, and brucellosis. 

Splenic calcifications resulting from tubercu- 
losis are usually miliary in type and tend to be 
uniform in size and density. Less commonly 
found types include a localized and single form 
or several contiguous lesions of larger size. 

Involvement of the spleen by histoplasmosis 
is probably more common even than by tuber- 
culosis, especially in the endemic region of the 
Mississippi and Ohio Valleys, where the per- 
centage of splenic calcifications in one series 
of 120 X-ray examinations was reported to be 
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62% (16). Vypical foci have been described as 
rounded, laminated, or more than five in num- 
ber regardless of lamination (16, 17). From the 
descriptions and photographic reproductions in 
these publications, the calcifications resembled 
those found in the splenic X rays of the case 
being reported here so far as their number, size, 
and shape were concerned,’ but differed in that 
their pattern was solid or laminated and sharply 
circumscribed. In the case here reported, the 
pattern was “snowflake” in appearance, with 
an occasional single, thin, marginal ring. 

Although the findings of pleural effusion and 
parenchymal infiltration in the left hemithorax 
could have been due to a primary pneumonia, 
it is much more likely that they were secondary 
to the subdiaphragmatic infectious process. The 
tiny pulmonary calcifications in the right lung 
could have been the result of previous tubercu- 
losis, histoplasmosis, or other inflammatory con- 
ditions (18), but the history and the presence 
of splenic calcifications suggest brucellosis as the 
most likely etiological factor. However, a review 
of the literature reveals no mention of pulmo- 
nary calcifications due to brucellosis. 


SUMMARY 


An unusual case of chronic brucellosis is pre- 
sented, characterized by recurring episodes of 
chills and fever over a period of 25 years. Al- 
though cultures of the blood and tissue from 
the surgically removed spleen of this 44-year-old 
itinerant farm worker were negative, the diag- 
nosis was substantiated by intradermal skin 
tests, agglutination tests, and the radiological 
and pathological appearance of the spleen. 

The importance of the prozone phenomenon 
in the presence of high “blocking antibody” 
titers in the serological diagnosis of a chronic 
infectious disease is strongly emphasized here. 
In spite of the fact that the agglutination test 
was positive in titers as high as | : 1,280, it was 
negative in low dilutions. 

The radiological and pathological findings in 
the spleen and the chronic granulomatous reac- 
tion seen in calcific splenic nodules are, if not 


‘pathognomonic, at least highly suggestive of 


chronic brucellosis. 


SUMMARIO IN INTERLINGUA 


Durante que le symptomas de brucellosis in 
humanos dispare usualmente intra un anno— 
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sin reguardo a si o non le patiente es tractate 
—le bacterios pote remaner viabile in cellulas 
reticuloendothelial o in granulomas durante 
plus longe periodos de tempore sin producer 
symptomas clinic. Es reportate un caso in que 
le patiente—un itinerante travaliator agricul- 
tural—habeva recurrente febres durante un 
periodo de plus que 25 annos. Roentgenogram- 
mas abdominal revelava signos de un allargate 
splen e de numerose areas de calcification con 
diametros de inter duo e 23 mm. Esseva con- 
statate un titro de agglutination contra le 
antigeno brucellari de 1:1.280, ben que un 
phenomeno prozonic esseva manifeste in dilu- 
tiones de usque a 1:320 incluse. 

Le patiente esseva explorate chirurgicamente, 
e un perforation esseva trovate in le colon ubi 
un del numerose adhesiones perisplenic se ha- 
beva disrumpite in le passato. Un abscesso es- 
seva' drainate, e le allargate splen esseva ex- 
cidite. Le examine histologic del splen reve- 
lava indicationes de chronic granulomas nodu- 
lar e de inflammation acute con formation de 
abscessos. Le granulomas contineva depositos 
de calcium in laminas concentric. 

Le patiente se meliorava gradualmente post 
le chirurgia e le therapia antibiotic e esseva 
congedate ab le hospital. 

Le apparentia radiologic del splen esseva de 
interesse particular a causa del differentias inter 
le alterationes in illo e le alterationes vidite in 
association con altere morbos. Le calcificate 
nodulos formava duo configurationes: (1) Plus 
o minus solide, nettemente circumscribite densi- 
tates a margine serpiginose e (2) areas a appa- 
rentia de “floccos de nive’”’ formate per firme e 
dense centros con brancation de densitates pseu- 
dopodoide e circumdate de un tenue anulo de 
calcium que faceva le impression de un “halo.” 
Iste alterationes radiologic es ben congruente 
con le pathologia macro- e microscopic. Illos 
es considerate como altemente indicative, ben 
que non pathognomonic, de chronic infection 
brucellari. 
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Unexplained Remission of Long Standing Severe 
Diabetes Mellitus 


James J. Hines, M.p. and DoNALD L. KESSLER, M.D., F.A.C.P. 


Chicago, Illinois 


OF LONG-STANDING DIABETES MEL- 
LITUs is, to our knowledge, an oddity which 
has never been reported, although it is well 
known that many cases of acute or subacute 
hyperglycemia have remitted after the removal 
of an inciting cause. In the case presented, the 
diabetes mellitus which had been present for 
21 years inexplicably disappeared and, at the 
time of this report, ten years later, has failed 
to return. 


CasE REPORT 


The patient, a white housewife, aged 38, first 
came to us on January 8, 1950. She was admitted 
to St. Joseph Hospital complaining of chills, fever, 
and soreness and swelling of the calf of her leg. 
She was a known diabetic of 21 years’ duration. A 
diagnosis of thrombophlebitis and diabetes mel 
litus was made. 

Past history revealed that in 1924 she had had 
rheumatic fever, for which she was in bed for six 
months. In 1929 she developed a felon of a finger. 
Because this infection did not respond readily to 
treatment, she was admitted to the Presbyterian 
Hospital of Chicago. It was on this admission that 
a diagnosis of diabetes mellitus first was made. Ex- 
amination of her record showed an admission blood 
sugar of 382 mg/100 ml, with 4+ glucose and ace- 
tone in the urine. After the infection and diabetes 
were controlled, 80 units of regular insulin were 
required to control the diabetes. In 1933 she was 
hospitalized because of an axillary furuncle. At 
this time her diabetes was out of control. Upon 
discharge she needed 80 units of regular insulin 
per day. 

During the next two years she reduced her in- 
sulin dose to 60 units because of frequent reactions. 
In the years 1934, 1936, and 1938 she had three 
spontaneous miscarriages. She had reduced her daily 
insulin requirement to 48 units of regular insulin. 
From 1938 to 1949 she had almost no medical su- 
pervision. During this period, because of frequent 
insulin reactions, she voluntarily reduced her in- 
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sulin dosage to 22 units of protamine zinc insulin. 
We do not know when or how she was started on 
protamine zinc insulin. 

Her mother was a known adult type diabetic, but 
the family history was otherwise noncontributory. 

On admission to St. Joseph Hospital her chief 
complaint was the occurrence of frequent insulin 
reactions. The 22 units of protamine zinc insulin 
which she had been taking were discontinued. 

Physical examination showed her to be a well 
developed, well nourished white female, age 38, 
in no distress. Her height was 66 inches and she 
weighed 132 pounds. Oral temperature was 98.4 F. 
The skin was normally pigmented. There was no 
evidence of hirsutism. A small nodule was present 
in the right lobe of the thyroid gland. Pelvic ex- 
amination showed a small uterine fibroid. An oph- 
thalmologist who examined the patient stated, 
“This is a normal fundus and quite unusual for 
an individual who has had diabetes mellitus for 
21 years.” 

Laboratory data during this hospital admission 
were as follows: red blood count, 4.1 million/mm®; 
hemoglobin, 13.5 g/100 ml; white blood count, 
6,800/mm*; Wintrobe erythrocyte sedimentation 
rate, 5 mm/hr. Repeated urinalyses were negative 
for glucose and protein. The cephalin cholesterol 
flocculation test was normal in 24 and 48 hours. 
The bromsulfalein excretion test failed to show 
any dye retention in 45 minutes. 

Two weeks after admission to the hospital an 
oral glucose tolerance test using 100 g of glucose 
showed values at fasting, one-half, one, two, and 
four-hour intervals as follows: 108, 192, 152, 122, 
and 72 mg/100 ml, respectively. Adrenal function 
studies showed the following: the Robinson-Kepler- 
Power test had an A index of 26; Thorn ACTH 
tolerance test produced a drop in the absolute 
eosinophil count from 56 to 33 cells/mm’; urinary 
17-ketosteroids and corticosteroids showed 15.77 
mg/24 hr and 1.19 mg/24 hr, respectively. 

Thyroid evaluation, consisting of blood protein- 
bound iodine and I uptake studies, were nor- 
mal. A histamine test for pheochromocytoma was 
normal. An insulin tolerance test was normal. 

Roentgen studies of the skull, chest, gall bladder, 
stomach, and colon were normal. 

Approximately one month after admission the 
patient was discharged from the hospital. At this 
time she was eating a normal diet and was not 
taking insulin. 

During the next four years she was seen occa- 
sionally, at which times fasting blood sugars were 
done. These values ranged between 77 and 104 
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CASE 
mg/100 ml. During this period she had been test- 
ing her urine for glycosuria by the Clinitest method 
and never noted more than an occasional trace of 
sugar. 

The patient was admitted to the hospital in 1954 
for treatment of a pelvic inflammatory disease, 
which was controlled with antibiotic therapy. 
Neither hyperglycemia nor glycosuria was demon- 
strated during this admission. 

The uterine fibroids had increased considerably 
in size, and in 1956 she was hospitalized for an 
abdominal hysterectomy. Careful exploration of all 
the abdominal organs, including the pancreas and 
adrenals, failed to reveal any abnormalities. Dur- 
ing the postoperative period she developed a vesico- 
vaginal fistula, which later was surgically repaired. 
Under the stress of these two surgical procedures, 
the diabetes failed to return. During this admission 
an intravenous glucose tolerance test was done. The 
levels at fasting, one-half, one, one and one-half, 
two, three, and four-hour intervals were 82, 94, 
122, 76, 86, 91, and 86 mg/100 ml, respectively. 

We have seen this patient three to four times a 
year since she was discharged from the hospital in 
1956. On these occasions fasting blood sugars were 
taken, which varied between 72 and 112 mg/100 ml. 
In February, 1959, she came in at our request for a 
four-hour oral glucose tolerance test. The values at 
fasting, one-half, one, two, three, and four-hour 
intervals were 76, 98, 78, 84, 76, and 86 mg/100 ml, 
respectively. Since 1950 she has been on an unre- 
stricted diet. She has not used insulin or oral hy- 
poglycemic agents. 


Discussion 


Remission of long-standing diabetes mellitus, 
to our knowledge, has not been reported pre- 
viously. In 1957 Harwood (1) reported a case 
of remission of severe diabetes and an excellent 
review of the literature. His case was one in 
which a young man recovered from acute 
diabetic acidosis, and soon went into complete 
remission on no insulin and a mildly restricted 
diet. In 1958 Peck, Kirtley, and Peck (2) also 
reported a case of remission of severe acute 
diabetes. 

There are many cases of exhaustion of the 
beta cells of the pancreas due to an overwhelm- 
ing stimulus which may cause symptoms of dia- 
betes. These symptoms have been known to 
disappear upon removal of this stimulus. For 
example, hyperglycemia has been controlled in 
obese middle-aged diabetics by weight reduc- 
tion (3). Hyperthyroidism has been shown to 
cause diabetes (4). Removal of such a diabeto- 
genic thyroid gland has resulted in remission 
of diabetes. Disappearance of diabetes mellitus 
following removal of a pheochromocytoma has 
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been reported (5). Diabetes has been reported 
in cases of adrenocortical tumors, with disap- 
pearance upon removal (6). Gittler, Zucker, 
Eisinger, and Stolles (7) reported a case of 
amelioration of diabetes by an insulinoma. It 
seems unlikely that our case would fall into 
this category. Hypoglycemia has been reported 
to be secondary to a nonpancreatic fibrosarcoma 
with insulin activity (8). There was no evidence 
in our case to support such an occurrence. 

In 1927 Colwell mentioned the disappearance 
of diabetes associated with acromegaly (9). In 
another paper Colwell (10) mentioned a case 
of long-standing diabetes mellitus who died of 
chronic nephritis (intercapillary glomeruloscle- 
rosis). The case in point was one of a 30-year- 
old man who suffered severe diabetes for 15 
years. During the five years prior to his death 
he was able gradually to reduce and ultimately 
to stop the use of insulin. In the year prior to 
his death he displayed neither glycosuria nor 
hyperglycemia without insulin. In our case there 
is no evidence of renal disease. 

There are many more cases of disappearing 
acute diabetes mellitus under a variety of con- 
ditions too numerous to list here. 

We have not been able to do a provocative 
glucose tolerance test with cortisone, as sug- 
gested by Fajans and Conn (11), because our 
patient has refused to undergo further exam- 
inations. 

Did this patient really have diabetes mellitus? 
We feel it is logical to assume diabetes in the 
presence of hyperglycemia, glycosuria, and epi- 
sodic ketonuria with two well documented epi- 
sodes of acidosis, controlled only with relatively 
large doses of insulin. 


SUMMARY 


A case of remission of long-standing severe 
diabetes mellitus without a demonstrable cause 
is presented. To our knowledge such a case has 
not been reported. 

This patient was a severe diabetic for 21 
years. For the past ten years she has been on 
an unrestricted diet without hypoglycemic medi- 
cation. During this ten-year period she has been 
generally in excellent health. After extensive 
laboratory studies the cause of this remission is 
not apparent. 
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SUMMARIO IN INTERLINGUA 


Es presentate un caso de inexplicate remis- 
sion de diabete mellite de longe duration in un 
feminina de racia blanc de 38 annos de etate. 
Iste patiente habeva essite severmente diabetic 
depost quasi 21 annos. Durante multe annos 
post le declaration del morbo illa requireva us- 
que a 80 unitates de insulina pro mantener se 
in stato stabilisate. Durante le ultime duo a 
tres annos ante su admission al hospital, su 
dosage de insulina esseva gradualmente reducite 
pro prevenir reactiones hypoglycemic. 

Le hospitalisation initial esseva occasionate 
per thrombophlebitis del gamba dextere. A 
causa del frequente reactiones hypoglycemic, le 
therapia a insulina esseva discontinuate. Le 
patiente esseva congedate ab le hospital quando 
illa se habeva restablite ab su thrombophlebitis. 
Illa recipeva le instruction de abstener ab omne 
medication antidiabetic. Illa ha remanite essen- 
tialmente ben-portante depost dece annos sin 
ulle tractamento dietari o medicinal pro dia- 
bete mellite. In le curso de iste intervallo, fre- 
quente examines de sanguine e urina ha reve- 
late nulle signo del presentia de quantitates 
anormal de glucosa. Al occasion de duo subse- 
quente hospitalisationes—le un pro un infection 
septic, le altere pro un operation abdominal 
(i.e. in ambe casos situationes de stress)—le dia- 
bete non recurreva. 

Iste patiente non esseva obese. Caute evalu- 
tationes laboratorial del glandulas pituitari, thy- 
roide, adrenal, e pancreatic ha demonstrate 
nulle anormalitates. Numerose tests de toleran- 
tia pro glucosa esseva executate con resultatos 
normal. 

Un meticulose scrutinio del disponibile lit- 
teratura non revelava un simile caso de inex- 
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plicate remission de diabete mellite de longe 
duration. 


REFERENCES 


. Harwoopn, R.: Severe diabetes with remission: 
report of a case and review of the literature. 
New Engl. J. Med. 257: 257, 1957. 

. Peck, F. B., Jr., Kirttey, W. R., Peck, F. B., Sr.: 
Complete remission of severe acute diabetes. 
Diabetes 7: 93, 1958. 

. Newsurcu, L. H.: Control of the hyperglycemia 
of obese “diabetics” by weight reduction. 
Ann. Intern. Med. 17: 935, 1942. 

. Witper, R. M.: Hyperthyroidism, myxedema 
and diabetes. Arch. Intern. Med. 38: 736, 1926. 

. Duncan, L. E., Jr., SeMons, J. H., Howarp, J. 
E.: Adrenal medullary tumor (pheochromo- 
cytoma) and diabetes mellitus: disappearance 
of diabetes after removal of the tumor. Ann. 
Intern. Med. 20: 815, 1944. 

. SPRAGUE, R. G., Prigstiy, J. Dockerry, M. 
D.: Diabetes mellitus with other endocrine 
manifestations in a case of tumor of the 
adrenal cortex. J]. Clin. Endocr. 3: 28, 1943. 

. GirTcer, R. D., ZucKER, G., E1sincer, R., STOLLEs, 
N.: Amelioration of diabetes mellitus by in- 
sulinoma. New Engl. J. Med. 258: 932, 1958. 

. Aucust, J. T., Hiatt, H. H.: Severe hypogly- 
cemia secondary to a non-pancreatic fibro- 
sarcoma with insulin activity. New Engl. J. 
Med. 258: 17, 1958. 

. CoLwELL, A. R.: The relation of the hypophysis 
to diabetes mellitus. Medicine 6: 1, 1927. 

. Cotwe.tt, A. R.: Observed course of diabetes 
mellitus and inferences concerning its origin 
and progress. Arch. Intern. Med. 70: 523, 
1942, 

. Fayans, S. S., Conn, J. W.: An approach to the 
prediction of diabetes mellitus by modifica- 
tion of the glucose tolerance test with corti- 
sone. Diabetes 3: 296, 1954. 


316 
9 
10 


Volume 55, No. 2 game 
August 1961 CASE 


REPORTS 317 


Acute Erythroid Aplasia (Erythroblastopenia) and Vascular 
Purpura in an Otherwise Hematologically Normal Child 


Setic M. GINnsBurG, M.p., New York, N. Y. 


a OwREN’S DESCRIPTION IN 1948 of aplastic 
crisis in congenital hemolytic jaundice (1), 
crises have been demonstrated to occur in he- 
molytic disorders, including other cases of con- 
genital hemolytic jaundice (2-6), sickle cell 
anemia (7-9), and acquired hemolytic anemia 
(3, 9, 10). However, it is not generally recog- 
nized that aplastic crisis may occur in an other- 
wise hematologically normal individual. Because 
of the implications of aplastic crisis in such an 
individual, and the infrequency with which this 
condition is reported, the following case may 
prove to be both interesting and informative. 


Case REPORT 


A ten-year-old Puerto Rican girl was admitted 
to The Mount Sinai Hospital on June 8, 1956, with 
the chief complaint of rash of three days’ duration. 
The family history disclosed that an uncle had 
bronchial asthma. In 1953, the patient first devel- 
oped bronchial asthma. The symptoms were never 
severe, requiring no treatment since October 1955. 
Three days prior to admission the child developed 
a pruritic skin eruption, composed of tiny erythe- 
matous papules on the second digit of the left 
hand and over both ankles and lower calves, On 
the morning of admission, the patient felt ill and 
complained of nausea and fever. She had not had 
previous skin eruptions, nor had she taken any 
medication within recent months. 

On physical examination, the child was in no 
acute distress. The temperature was 101.8 F; pulse, 
120; respirations, 20; and blood pressure, normal. 
Periorbital edema was evident. Petechiae and pur- 
puric spots were present over the entire body, in 
the conjunctivae, and in the oral mucosae. ‘Tiny 
erythematous papules, which were almost conflu- 
ent, were present on the left index finger and on 
both ankles. The pharynx was hyperemic. The 
lymph nodes were not enlarged. ‘The lungs were 
clear. There was a soft precordial systolic murmur. 
The liver and spleen were not palpable. There was 
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no joint involvement. Neurologic examination was 
unremarkable. 

On laboratory examination, urinalysis showed a 
transient microscopic pyuria, and a normal 24 hr 
urobilinogen excretion. The sedimentation rate was 
30 mm in one hour. The total bilirubin was 1.5 
mg/100 ml with a direct value of 0.7 mg/100 ml; 
12 days later, the bilirubin was 0.2 mg/100 ml. 
Blood urea nitrogen, albumin, globulin, and cepha- 
lin flocculation determinations were within normal 
limits. Blood cultures revealed no growth. Throat 
culture showed no pathogens. Results of typhoid, 
salmonella, repeated heterophile, cold and anti- 
streptolysin agglutination titers were within normal 
limits. Stool guaiac test was negative. The first 
strength purified protein derivative tuberculin test 
was positive. X-ray films of the chest and left hand 
revealed no abnormality. Circulating eosinophil 
count was 560/mm*. Test for sickle cell formation 
was negative. Hemoglobin paper electrophoresis 


Ficure 1. Bone marrow smear performed June 9, 
1956, showing giant proerythroblasts. 
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showed myeloblasts 0.7%; promyelocytes, 2.7%; 
neutrophilic myelocytes, 12.3%; eosinophilic myelo- 
cytes, 1.3%; basophilic myelocytes, 1%; metamyelo- 
cytes, 9.7%; bands, 27.7%; polymorphonuclears, 
4.3%; eosinophils, 2.7%; lymphocytes, 36.7%; 
plasma cells, 1%; proerythroblasts, 0.3%. Erythro- 
blasts and normoblasts were not seen. Results of 
subsequent blood counts and sternal marrow aspi- 
rations are summarized in Table 1. Figures 2A and 
2B are representative of the four bone marrow 
smears taken. 

The purpura was attributable to vascular fra- 
gility. The etiology was considered to be either 
allergic or possibly infectious. New crops of pe- 
techial and purpuric lesions continued to appear 
until the fourth hospital day, but thereafter they 
gradually disappeared. The Rumpel-Leede test be- 
came negative after the eighth hospital day. Tran- 
sient leukopenia and eosinophilia were noted 
during the hospital stay (Table |), but the platelet 
count remained normal. Because of the high tem- 
perature and pharyngitis at the time of admission, 
the patient was treated with penicillin. Her tem- 
perature became normal on the fifth hospital day. 

As a routine procedure in the evaluation of the 
purpura, a bone marrow aspiration was performed 
on the second hospital day. This unexpectedly 
revealed almost complete disappearance of all 


Ficure 2A. Serial bone marrow smears. Smear of 


June 9, 1956, showing absence of erythroid ele- 
ments. Cells with pyknotic nuclei are lymphocytes. 


showed only hemoglobin A. Alkali resistant hemo- 
globin was 1.4 g/100 ml (normal under 2). The 
Rumpel-Leede test was positive. Bleeding time, 
clotting time, clot retraction, prothrombin time, 
serum prothrombin time, labile factor determina- 
tion, and fibrinogen were within normal limits. 
No fibrinolysins were present. 
The hemoglobin was 13.4 g/100 ml, the red blood 
count 4.6 million/mm*; the red blood cells appeared 
to be normochromic and normocytic, but no re- 
ticulocytes were seen. The platelets were 186,000/ 
mm*, and the white cells 3,000/mm*; a differential 
count showed granulocytes, 74%, bands, 12%, mono- 
cytes, 8%, and lymphocytes, 6%. 
Examination of the initial sternal marrow aspira- 
tion revealed increased cellularity with almost com- 
plete absence of all erythroid elements, and the 
presence of rare giant cells approximately four 
times as large as the neighboring myelocytes. These 
very large cells closely resembled proerythroblasts 
in structure and showed a fine reticular structure 
of the nucleus, large nucleoli, and deep blue cyto- ' 
plasm (Figure 1). They were found only in the >. 
first two marrow aspirations. The megakaryocytes - er. 
were normal. With the exception of increased eo- 
sinophilic elements, the myeloid series was also Ficure 2B. Bone marrow smear of June 15, 1956, 
normal. The ‘differential count of the marrow showing erythroid hyperplasia. 
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TABLE 1. 


Peripheral Blood 


White Red 

Blood Hemo- Blood Hemato- 

Cells globin Cells crit 
Day (X108) (XK 108) (%) 


1956 
6/8 
6/9 
6/11 
6/12 
6/13 
6/15 
6/16 
6/17 
6/18 
6/20 
6/23 
6/25 
7/9 

10/24 


1957 
5/10 


1958 
4/15 


erythroid precursors from the marrow. The hemo- 
globin was normal, but there were no reticulocytes 
in the peripheral blood. Examination of the bone 
marrow on the fourth hospital day still showed 
marked reduction of erythroid elements, but some 
increase in proerythroblasts (Table 1). On the 
seventh hospital day, the bone marrow revealed 
erythroid hyperplasia. On the eighth hospital day, 
reticulocytes were first seen in the peripheral blood, 
and these had increased in number by the tenth 
hospital day. Although the red blood cell count fell 
only slightly, there was a drop of the hemoglobin 
from 13.4 g/100 ml at the time of admission to 
9.8 at the time of discharge 17 days later, on June 
25, 1956. When she was seen two weeks later, she 
was well, and her hemoglobin had risen to 12.2 
g/100 ml. 

Two years later in April 1958, the patient was 
reported to be in good health. 


Discussion 


This case demonstrates most of the reported 
features of acute erythroid aplasia (erythro- 
blastopenia) in otherwise hematologically nor- 
mal individuals. The finding of a markedly 
diminished number of red blood cell pre- 
cursors in the bone marrow was unexpected, 


Reticu- 
locytes 
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Hematologic Data 


Bone Marrow 


Pro- 
Erythroid/ erythro- Erythro- Normo 
Myeloid blasts blasts blasts 
(%) Ratio (%) (%) (%) 


and the marrow aspiration was performed only 
because of the presence of purpura. In the 14 
cases reviewed, the duration of the erythroid 
aplasia has varied from two days to a little 
over two weeks (11). The life span of the normal 
erythrocyte is about 100 days. A temporary 
suppression of erythropoiesis for a period of 14 
days would result in a drop of hemoglobin of 
about 10%. This reduction in hemoglobin level 
might be considered to be within the limits of 
error in routine hemoglobin determinations. In 
our patient there was a drop of hemoglobin 
from 13.4 g/100 ml to 11.6 g/100 ml during the 
period of aplasia. The additional lowering of 
hemoglobin may indicate a hemolytic compo- 
nent of the hemopathic variety (12) 

The absence of reticulocytes in the peripheral 
blood should suggest the diagnosis of erythroid 
aplasia. Additional reported findings in the 
peripheral blood have included transient leuko- 
penia (2, 3, 11, 13), eosinophilia (2, 3, 13), pur- 
pura (2, 13), and thrombocytopenia (2, 11, 13). 
This last was not present in our case. It would 
seem, therefore, that in erythroid aplasia, al- 
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though erythropoiesis is invariably impaired, 
production of granulocytes and platelets may 
also be disturbed, and there may also be vas- 
cular involvement. It has been suggested that 
acute erythroid aplasia may be the counterpart 
in the red cell series of disturbances in the pro- 
duction of granulocytes and platelets (agranulo- 
cytosis and thrombocytopenia) due to infection 
and allergy (7). 

The frequency with which allergic or infec- 
tious processes are associated with erythroid 
aplasia is too great to be merely coincidental 
(2, 8). In this patient, as well as in other re- 
ported cases, the frequency of eosinophilia, past 
history of asthma (2, 3), and the presence of 
vascular purpura suggest an allergic factor. 
Other reported conditions where allergy was 
significant or may have been so include sensi- 
tivity to phenobarbital, oil of chenopodium, 
and insect bites (2), as well as anaphylactic 
purpura (2), chorea (2), and subsepsis allergica 
(13). In our patient and in other reported cases, 
the erythroid aplasia was preceded by an upper 
respiratory infection (2). Other reported ante- 
cedent infections include primary atypical 
pneumonia (3), diphtheria (2), bronchopneu- 
monia (11), and infectious mononucleosis (8). 

Examination of the first two marrow aspira- 
tions in our patient revealed almost complete 
absence of all erythroid elements. Careful 
search disclosed giant cells about four times 
as large as myelocytes, closely resembling pro- 
erythroblasts in structure. These cells have been 
reported in most cases of erythroid aplasia and 
probably represent immature red blood cell 
precursors. The period of hypoplasia is usually 
(2, 13) but not always (11) followed by eryth- 
roid hyperplasia in the bone marrow. 

It is interesting that all the reported cases of 
acute erythroid aplasia without associated he- 
molytic anemia have occurred in children with 
ages varying from eight months (11) to 13 
years (3). We have, however, observed addi- 
tional adult cases of transitory anemia which 
could not be explained on any other basis than 
that of acute bone marrow aplasia. 


SUMMARY AND CONCLUSIONS 


A case of acute transitory erythroid aplasia 
(erythroblastopenia) and vascular purpura in 
an otherwise hematologically normal child has 
been presented. 
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Only 13 other similar cases have been re- 
ported, all in children. 

Acute transitory erythroid aplasia probably 
occurs frequently and would be recognized if 
reticulocytopenia were sought in all patients 
with infectious or allergic disorders, especially 
when these disorders are associated with leuko- 
penia, thrombocytopenia, or vascular purpura. 


SUMMARIO IN INTERLINGUA 


On ha demonstrate le presentia de acute 
transiente aplasia erythroide (crise aplastic, 
erythroblastopenia) in varie disordines hemo- 
lytic, incluse congenite jalnessa hemolytic, ane- 
mia a cellulas falciforme, e acquirite anemia 
hemolytic. Tamen, il non es generalmente re- 
cognoscite que un crise aplastic pote occurrer 
in un subjecto de alteremente normal stato 
hematologic. Solmente 14 casos de iste genere 
se trova reportate in le litteratura, onimes in 
juveniles, 

Es presentate un caso in un puera de 10 an- 
nos de etate con le antecedente de asthma qui 
entrava in le hospital con purpura vascular e 
febre secundari a pharyngitis virusal. Le ex- 
amine del sanguine peripheric monstrava nor- 
mal numerationes del plachettas e normal 
hemoglobina, absentia de reticulocytos, e leuco- 
penia. Aspiration de medulla ossee revelava le 
quasi complete absentia de omne elementos 
erythroide e le presentia de rar proerythro- 
blastos gigante. Le test de Rumpel-Leede es- 
seva positive. Le septime die del sojorno al 
hospital, aspiration de medulla ossee indicava 
hyperplasia erythroide e absentia de proerythro- 
blastos gigante. Le sequente die, reticulocytos 
appareva, e le test de Rumpel-Leede se faceva 
negative. Le hemoglobina habeva descendite ab 
13,4 ad 11,6 g per 100 ml. Duo annos_ plus 
tarde, esseva reportate que le puera se portava 
ben. 

Le constatation de aplasia erythroide esseva 
inexpectate, e le aspiration de medulla esseva 
interprendite solmente a causa del presentia de 
purpura. In le 14 casos revistate, le duration 
del aplasia erythroide ha variate inter duo dies 
e un pauco plus que duo septimanas. Le longe- 
vitate del erythrocyto normal es circa 100 dies. 
Un suppression temporari del erythropoiese du- 
rante periodos de 14 dies resultarea in un re- 
duction del hemoglobina per circa 10%. Un tal 
declino del nivello de hemoglobina pote ben 
esser considerate como intra le limites de un 
error normal in routinari determinationes de 
hemoglobina. 
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Le absentia de reticulocytos in le sanguine 
peripheric deberea suggerer le diagnose de 
aplasia erythroide. Altere reportate constata- 
tiones in le sanguine peripheric include tran- 
siente leucopenia, eosinophilia, purpura, e 
thrombocytopenia. I] pare, per consequente, 
que in aplasia erythroide—ben que le erythro- 
poiese es invariabilemente defective—etiam le 
production de granulocytos e plachettas es pos- 
sibilemente disturbate. Affection vascular pote 
etiam occurrer. Le frequentia con que proces- 
sos allergic o infectiose es associate con aplasia 
erythroide es troppo alte pro esser simplemente 
un coincidentia. 

Fs concludite que acute aplasia erythroide es 
probabilemente un occurrentia frequente e es- 
serea recognoscite si reticulocytopenia esseva 
suspicite in omne patiente con disordine infec- 
tiose o allergic, specialmente quando ille disor- 
dine es associate con leucopenia, thrombocyto- 
penia, 0 purpura vascular, 
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i tem MULTIPLICITY OF TOXIC SIDE EFFECTS from 

many of the newer synthetic drugs can 
hardly be enumerated, and these will undoubt- 
edly continue to increase as more potent prepa- 
rations are marketed. This is not to imply that 
their danger is so grave as to preclude their 
use, since in most cases the incidence of serious 
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complications is low and can largely be avoided 
by careful observation of the patient. The re- 
ports of individual cases of new reactions, there- 
fore, have great merit in bringing to light 
serious toxic reactions which are not generally 
recognized. These most often occur in over- 
sensitive patients after slight drug exposure and 
in those patients on prolonged therapy. 

This report is concerned with a death from 
agranulocytosis while the patient was receiving 
imipramine hydrochloride (Tofranil). This drug 
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is an imino-dibenzyl derivative in which the 
benzene rings are linked by an ethylene group. 
It bears structural resemblance to the pheno- 
thiazines where a sulfur atom replaces the 
ethylene radical, although clear-cut differences 
exist in the pharmacologic and _ therapeutic 
actions of both groups of compounds. Tofranil 
is a drug with thymoleptic properties, and has 
been used successfully in various states of men- 
tal depression. Its action has spasmolytic and 
atropine-like qualities. Side effects have been 
reported to be mild. In the literature to date, 
two other cases of agranulocytosis associated 
with Tofranil therapy are recorded (1, 2). In 
one case, the patient recovered promptly after 
cessation of the drug (1); in the other, the 
patient died after seven days of hospitalization 
(2). In addition, several cases of transient leuko- 
penia have been reported since June, 1959, and 
these are recorded with the American Medical 
Association’s Subcommittee on Blood  Dys- 
crasias. 


REPORT 


A 69-year-old white male entered the East Orange 
General Hospital on March 5, 1960 complaining 
of lethargy, dyspnea, tachycardia, and elevation of 
temperature. For ten days prior to admission he 
had noted progressive weakness and dyspnea on 
exertion. He had been taking Tofranil, 25 mg four 
times a day, by mouth for seven weeks (from 
January 11 to March 5, 1960) because of mental 
depression. He had also received prochlorperazine 
(Compazine), 15 mg daily, from January 11 to 
January 25, 1960. There was no history of skin 
eruption or of gastrointestinal or urinary tract 
complaints. He gave no history of serious medical 
disease or operations. There had been no exposure 
to other drugs or toxic substances which would be 
considered likely to produce bone marrow depres- 
sion. The patient had received shock therapy for 
a nervous disorder several years before. The family 
and social histories were noncontributory. 

Physical examination on admission to the hos- 
pital revealed tachycardia of 140 beats/min with 
regular pulse, hypotensive blood pressure of 90/60 
mm Hg, respirations 30/min, and temperature, 
100.2 F. The patient was thin and appeared acutely 
ill. The skin and mucous membranes were pale. 
Pupils were regular and equal, with normal reac- 
tion to light and accommodation; the fundi showed 
no hemorrhages or papilledema. The nose, ears, 
and mouth were unremarkable. The chest showed 
normal contour and expansion. The heart was 
slightly enlarged to the left, with sinus tachy- 
cardia. Moist rales were heard in both lower lung 
fields, greater in number on the left. The abdomen 
was soft and nontender without palpable masses. 
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The external genitalia and extremities were within 
normal limits. Neurological examination was 
negative. 

Laboratory studies revealed a hemoglobin of 12.9 
g/100 ml, hematocrit, 36%, white blood count, 
2,500/mm* with 28% segmented neutrophils, 13% 
juveniles, 51° lymphocytes, 6°% monocytes, and 
2% eosinophils. Urinalysis showed 1+ albumin. 
On the day after admission the total white count 
was 1,500/mm* with 6% neutrophils, and two days 
later the total white count was 900/mm® with 100% 
lymphocytes. The hemoglobin fell to 11.1 g/100 ml 
over several days. Bone marrow aspiration on the 
third hospital day showed marked hypocellularity 
and total absence of mature granulocytes. Rare 
myeloblasts were noted, together with very rare 
necrotic juvenile neutrophils. Normoblasts and 
megakaryocytes were abundant. Mature lympho- 
cytes and plasma cells were increased. No foreign 
cellular elements were noted. Blood chemistries 
showed a urea nitrogen of 25 mg/100 ml, carbon 
dioxide content, 19 mEq/liter, serum sodium, 148 
mEq/liter, and potassium 4 mEq/liter. Blood cul- 
tures were negative. Chest X ray revealed normal 
pulmonary and cardiac markings on admission; a 
repeat chest film three days later showed accentua- 
tion of left hilar and basilar markings consistent 
with pneumonia. An _ electrocardiogram revealed 
paroxysmal atrial tachycardia and some evidence 
of myocardial ischemia. 

The patient’s condition remained poor at all 
times. Initially he received intravenous oxytetra- 
cycline (Terramycin), intramuscular penicillin 
(Combiotic), and lanatoside C (Cedilanid). Two 
doses of chlorpromazine (Thorazine), 25 mg each, 
were administered, and the patient was put into 
restraints because of mental confusion and periods 
of marked agitation. On the third hospital day, 
intravenous hydrocortisone (Solu-Cortef), 100 mg 
twice daily, and intravenous tetracycline (Achro- 
mycin) were added to the medications. Blood vol- 
ume determination showed a red cell deficit of 
812 ml. The patient received three units of blood, 
two of these as packed red cells. On the fourth hos- 
pital day he became incontinent of urine and feces. 
Bloody mucus appeared in the pharynx. Slight 
tremors of the extremities and periods of marked 
sweating were noted. Temperatures ranged from 
99F to 104.2F, pulse from 110 to 160 beats/min, 
and respirations from 20 to 40/min. The patient's 
condition progressively declined, and he died on 
the sixth hospital day, March 11, 1960. Permission 
for autopsy examination was not obtained. 


DIscUSsION 


It is regrettable that permission for post- 
mortem examination could not be obtained in 
this case. However, it is felt that no other 
incriminating features would have been found 
relating to the etiology of his agranulocytosis. 
During the patient’s brief illness, he manifested 
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notable tachycardia and hypotension. These 
have been mentioned as possible side effects of 
Tofranil. It is only by very strong suggestion, 
therefore, that this drug appears to be the agent 
responsible for bone marrow depression. In 
comparing this case with the two others re- 
cently reported, agranulocytosis occurred in all 
three instances in elderly individuals who had 
received continuous drug therapy for one 
month or longer at acceptable clinical dosages. 
In no case was there evidence of impressive 
platelet or red cell depression. Rapid demise 
occurred in two of the cases, and rapid recov- 
ery in one. Earlier observation of our patient's 
hematologic status would possibly have uncov- 
ered an impending leukopenia and_ perhaps 
prevented irreversible bone marrow depression. 
At the present time, therefore, we feel it ad- 
visable that patients on Tofranil therapy be 
observed for early clinical signs of agranulo- 
cytosis. Those with leukopenia prior to therapy 
should be given special consideration. It is 
anticipated that mention of this will be forth- 
coming in future drug enclosures. 


SUMMARY 


A fatal case is reported of agranulocytosis 
associated with Tofranil therapy. This is the 
second death and third report of such toxic 
effect most probably stemming from the use of 
this drug. Patients receiving Tofranil should 
be observed for and advised to report early 
signs of agranulocytosis. 
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SUMMARIO IN INTERLINGUA 


Toxic effectos lateral es commun con multes 
del synthetic pharmacos moderne. Tal reac- 
tiones es reportate con crescente frequentia 
durante que plus potente preparatos es facite 
disponibile. Le presente reporto concerne un 
caso mortal de agranulocytosis apparentemente 
relationate con le uso de hydrochloruro de imi 
pramina (Tofranil, Geigy). Le patiente esseva 
un homine de racia blanc de 69 annos de etate 
qui, durante septe septimanas, habeva prendite 
le droga in le dosage acceptabile de 25 mg 
quatro vices per die. Dece dies ante su hospi- 
talisation, ille notava un progressive debilitate 
e dyspnea post effortio. Le tertie die post le 
hospitalisation ille exhibiva un complete ab- 
sentia de granulocytos in le sanguine peripheric, 
con un numeration leucocytic total de 900 per 
mm* de sanguine, Le examine del medulla ossee 
revelava un marcate depression del serie mye- 
loide, con normal nucleate cellulas erythroide 
e megakaryocytic. Durante su sojorno al hospi- 
tal le patiente monstrava tachycardia, hypoten- 
sion, febre, agitation mental, tremores, e sudo- 
ration. Ille esseva tractate con antibioticos 
intravenose, steroides, e transfusiones de san- 
guine. Roentgenogrammas thoracic monstrava 
pneumonia del lobo sinistro-inferior. Le pa- 
tiente moriva le sexte die al hospital. Per- 
mission de effectuar un necropsia non esseva 
obtenite. Es mentionate duo altere recente re- 
portos de casos de agranulocytosis associate con 
therapia a Tofranil. Patientes tractate con iste 
pharmaco deberea esser observate pro precoce 
signos clinic de agranulocytosis. 
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Japanese B Encephalitis 


A Case Report from New York and a Brief Review of the Literature 
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HE OCCURRENCE OF JAPANESE B_ ENCEPHA- 

Litis has been reported, on occasion, from 
within the continental United States (1). We 
feel that the following case is of interest because 
of its occurrence in the eastern part of the 
United States, as well as because of the presence 
of some unusual manifestations. Perhaps its 
chief significance is related to the possibility 
that more cases may be anticipated in the 
future as a consequence of rapid travel to the 
United States from endemic and epidemic areas. 


CAsE REPORT 


A six-year-old white female was admitted to the 
2500th USAF Hospital at Mitchel Air Force Base, 
New York, on August 11, 1958, with a four-day 
history of fever, headache, and stupor. Six days 
prior to admission the patient and her family had 
arrived in San Francisco from Japan by plane. Two 
days later there had been an abrupt onset of fever 
and headache. A physician was consulted, who 
stated that the child had a virus infection and 
treated her with aspirin. While en route to New 
York by automobile, the child became progressively 
more lethargic and continued to complain of head- 
ache. Another physician was consulted; a white 
count of 17,300/mm* was noted, with a shift to the 
left. Urinalysis revealed 10 to 15 white blood cells 
in the centrifuged urinary sediment. A diagnosis of 
urinary tract infection was made, and the child was 
started on Chloromycetin. Because she did not im- 
prove, and there was progression of symptoms to 
a stuporous state, the patient and her mother con- 
tinued to New York by plane. One day prior to 
admission, the child developed persistent vomiting 
and became aphasic. 

Past history revealed that the child had had 
rubeola and varicella. Review of systems was nor- 
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mal, and there was no history suggestive of poison- 
ing or of head injury. The mother stated that the 
child had sustained frequent mosquito bites while 
in Japan, but denied any knowledge of infectious 
disease contacts. 

Physical examination on admission revealed a 
well-developed, dehydrated, stuporous, six-year-old 
white female. The temperature was 104.2 F rectally. 
The pulse was 120/min and regular. Blood pressure 
was 100/50 mm Hg. The skin was warm and dry. 
Examination of the heart, lungs, and abdomen 
showed findings within normal limits. Positive find- 
ings included nuchal rigidity, Kernig’s and Brud- 
zinski’s signs, opisthotonos, and right exotropia. 
The patient appeared to perceive light and sound, 
and responded to pain. No papilledema was noted 
on admission and the fundi were clear. There was 
no tremor or rigidity, and the deep tendon re- 
flexes were hyperactive but equal. Abdominal 
reflexes were absent, and corneal reflexes were in- 
tact. There were petechiae in the right tonsillar 
area, and urinary incontinence. 

The white blood count was 15,850/mm*, with 
85% neutrophils, 9% lymphocytes, 4% monocytes, 
and 2% band forms. The hematocrit was 44%, 
the erythrocyte sedimentation rate 31 mm/hr. 
Urinalysis revealed 4+ albuminuria, 4+ acetonuria, 
and 2 to 3 white blood cells per high power field. 
Blood chemistries revealed the following: chloride, 
79.2 mEq/liter, sodium, 141 mEq/liter, potassium, 
5 mEq/liter, and nonprotein nitrogen 30.2 mg/100 
ml. A lumbar puncture was cautiously performed 
on admission; the opening pressure was 320 mm. 
The fluid was clear and colorless and contained 
8 lymphocytes/mm* and 19 mg/100 ml of protein. 
Pandy’s test was negative. Smear, stain, and culture 
of the cerebral spinal fluid were negative as were 
cultures of the blood, throat, urine, and _ stool. 
Specimens of stool, blood, and spinal fluid were 
submitted for virologic studies shortly after ad- 
mission. 

On the evening of admission the child had a 
short, generalized convulsive seizure. Subsequent 
convulsions were controlled with parenteral dilan- 
tin. On the day following admission, bilateral papil- 
ledema was noted, as well as two small flame areas 
of hemorrhage within the left optic disc. A lumbar 
puncture was repeated the following day, and 2 ml 
of clear colorless fluid were obtained. There were 
5 lymphocytes/mm* and 15 mg/100 ml of protein 
noted. On this occasion the lactic dehydrogenese 
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TaBLe 1. Summary of Serological Tests 


Test 11 Aug. 1958 13 Sept. 1958 
Hemagglutination Negative Strongly 
inhibition positive 
Complement <1:4 >1:128 
fixation 


of the cerebrospinal fluid was 33 units. A chest 
X ray was negative. Skull X rays demonstrated 
some separation of the coronal suture. 

Treatment consisted of intravenous fluids, peni- 
cillin, Chloromycetin, aspirin, and supportive meas- 
ures. There was no airway difficulty. The child’s 
mental status remained essentially unchanged for 
one week because of the high fever. A persistent 
neutrophilic leukocytosis was noted over the next 
two weeks. Serial urinalyses revealed occasional 
white blood cells, red blood cells, and hyaline 
casts. Albuminuria and acetonuria persisted for 
several days. Urine culture on August 21 grew out 
Staphylococcus albus (coagulase negative). 

One week after admission a definite improve- 
ment in the patient’s sensorium was noted, but 
#he remained aphasic. She became afebrile and 
able to take fluids by mouth. Physical therapy was 
then started. An_ electroencephalogram on_ the 
twentieth hospital day revealed diffuse cerebral 
dysfunction consistent with encephalitis. Four weeks 
after admission, ambulation was begun. Neurologi- 
cal evaluation four weeks after the illness began 
suggested the possibility of sequelae, notably mental 
retardation and expressive aphasia. A variable in- 
tention tremor was observed on the right, and 
bilateral ankle clonus was occasionally elicited. On 
admission, serum had been submitted for neutrali- 
zation and complement fixation studies for Japanese 
B encephalitis. Hemagglutination inhibition and 
complement fixation studies were negative on the 
first hospital day (complement fixation titer less 
than 1:4). On the forty-third hospital day, hemag- 
glutination inhibition studies were strongly positive 
and the complement fixation titer was more than 
1: 128 (Table 1). No virus was isolated in tissue 
cultures (monkey kidney or HeLa cells) inoculated 
with stool. During the second month her speech 
progressively improved. The patient was discharged 
fully ambulatory 50 days after admission. Subse- 
quent reports indicate that she has recovered com- 
pletely with no evidence of sequelae, although her 
electroencephalogram has remained essentially 
unchanged, 


Discussion 


Frequent epidemics of Japanese B encepha- 
litis have been reported in recent years (2-7). 
A case was reported by Pine and Menhenges (1) 
in 1953, occurring in a soldier after returning 
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to the United States from Korea. Several excel- 
lent and detailed reviews of Japanese B en- 
cephalitis have been published (2, 8, 9). 

The virus causing Japanese B encephalitis is 
approximately 18 my in size, and is believed to 
be transmitted to man from bites of mosquitoes 
of the genus Culex (specifically C. gelidus and 
C. tritaeniorhynchus) and possibly others (2). 
The incubation period is eight to 15 days. 
Clinically, Japanese B encephalitis presents as 
a febrile meningoencephalitis. The onset is 
rapid, and the presenting symptoms include 
headache (100%), anorexia, vomiting, weakness, 
ocular pain, stupor or coma, stiff neck, convul- 
sions, speech difficulties, gastrointestinal disturb- 
ances, chills, personality changes, diarrhea, and 
vertigo. The duration of the acute disease is 
seven to nine days, or longer. Physical findings 
are usually sufficient to allow a clinical diag- 
nosis of meningoencephalitis, but certain fea- 
tures peculiar to Japanese B encephalitis have 
been emphasized (8). These include altered sen- 
sorium; mask-like facies; thick, slow speech; 
coarse ocular tremor; transient ocular phe- 
nomena; relatively symmetrical neurogenic 
paresis without corresponding sensory deficit or 
paralysis; normal or increased deep tendon re- 
flexes; and absence of abdominal reflexes. Very 
high fever is characteristic. Mental symptoms 
include disorientation, confusion, and delirium. 
Motor weakness and generalized or local sensory 
disturbances are usually present, Spinal fluid 
pleocytosis is described as almost constant, but 
not invariable, and generally consists of ap- 
proximately 200 to 250 lymphocytes/mm‘. 
Lymphocytosis is common before the fifth day 
of the disease, with an associated elevation of 
cerebral spinal fluid protein. 

The prognosis varies (10) and is probably 
dependent to a significant degree on the ade- 
quacy of medical facilities and nursing care 
available. Nevertheless, the mortality averages 
10 to 20% and has been reputedly higher (7 to 
33%) in recent epidemics (9). 

Sequelae are not uncommon (9) and include 
mental impairment, aphasia, parkinsonism, 
hemiplegia, residual paralysis, emotional insta 
bility, and psychoses. ‘The frequency of sequelae 
varies from 3 to 32%, in different epidemics. A 
higher mortality and lower rate of sequelae have 
been described by Japanese authorities. The pa- 
thology has been well studied (11, 12), and 
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consists of diffuse involvement of the brain, 
cord, and meninges, particularly the gray mat- 
ter. There is congestion and edema, with histo- 
pathological demonstration of perivascular cuft- 
ing and lymphocytic infiltration. There is wide- 
spread neuronophagia, especially in the thala- 
mus, substantia nigra, red nucleus, cerebral 
cortex, cerebellar cortex (especially the molecu- 
lar and Purkinje’s cell layers) medulla, spinal 
cord (anterior horns), and anterior perforating 
substance. In severe cases, changes in the thala- 
mus are prominent and are characterized by 
necrosis and glial replacement. 

Diagnosis may be suggested clinically, but 
confirmation is dependent upon the demon- 
stration of neutralization of complement fixing 
antibodies in convalescent serum (2). Attempts 
at virus isolation have generally been unsatis- 
factory. Treatment is supportive. Investigative 
work continues to develop safer and more 
effective vaccines. 

It is interesting that in this case there was 
no pleocytosis or elevation of spinal fluid pro- 
tein. As noted, the cerebral spinal fluid lactic 
dehydrogenase remained within normal limits. 
The diagnosis of meningoencephalitis was ap- 
parent on admission, and Japanese B encepha- 
litis was suspected. However, it was only after 
the acute illness had subsided that we learned 
of the existence of an outbreak of Japanese B 
encephalitis in Korea and Japan concurrent 
with the onset of illness in this patient. This 
fact further confirmed our clinical impression. 
Other suggestive features, such as coarse ocu- 
lar tremor, were absent, and the mask-like facies 
described as being characteristic was considered 
to be significant only in retrospect. Incidentally, 
precautions relative to mosquito control were 
undertaken to avoid the possibility, though re- 
mote, of spreading the disease in this area. It 
has been suggested that many mosquitoes of 
the genus Culex are capable of transmitting 
the virus of Japanese B encephalitis, thus af- 
fording dissemination of the disease locally. 

As described earlier, the chief importance of 
this report concerns the possibility that Japa- 
nese B encephalitis may be seen in various 
parts of the United States concurrent with epi- 
demics in the Far East. This possibility arises 
from the rapid transportation of personnel, 
especially military, as well as of the mosquito 
vector itself, from one area to another during 
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epidemics. The incubation period may be sufh- 
ciently prolonged to permit occurrence of the 
disease as late as three weeks after arrival of 
persons in the continental United States. There- 
fore, an accurate epidemiological history be- 
comes extremely important in interpreting a 
case of febrile meningoencephalitis in any area 
of the United States. 


SUMMARY 


A case of Japanese B encephalitis occurring 
in the eastern part of the United States is de- 
scribed. A brief review of the salient clinical 
features of Japanese B encephalitis is presented 
and the possibility is discussed of the occurrence 
of Japanese B encephalitis in the United States 
consequent to rapid evacuation of personnel 
from the Far East during epidemics. 
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SUMMARIO IN INTERLINGUA 


Es reportate un caso de encephalitis B japo- 
nese, occurrente in un juvene de sex annos de 
etate qui habeva recentemente arrivate in New 
York veniente de Japon. Le signos de presenta- 
tion includeva illos de meningoencephalitis fe- 
bril. Le liquido spinal monstrava nulle aug- 
mento de cellulas. Tamen, studios de fixation 
de complemento confirmava le diagnose. 

Le characteristicas epidemiologic, diagnostic, 
e pathologic de encephalitis B japonese es dis- 
cutite. Es sublineate le facto que le rapide trans- 
porto de personal—specialmente militar—ab in- 
ficite areas in le Oriente Extreme va sin dubita 
esser responsabile pro le occurrentia futur de 
casos de encephalitis B japonese in le Statos 
Unite. 
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ERRATUM 


In the case report, “The Development of the Nephrotic Syndrome 
During the Course of Congestive Heart Failure: Case Report and Re- 
view of the Literature,’ by Thayer, Gleckler, and Holmes, which ap- 
peared in Volume 54, No. 5 (May, 1961) page 1017, line 10, should 
read “. . . delicate basement membranes, as demonstrated by periodic 
acid-Schiff and . . .” 
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Fat Mobilization in Man 
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HE PROCESS OF FAT MOBILIZATION has 

become accessible to study in, man with 
the recognition that the albumin-bound 
nonesterified or free fatty acids are the 
major form of transport of lipid moving 
from the adipose tissue depots to the sites 
of lipid utilization elsewhere. Previously, 
information concerning fat mobilization 
was derived primarily from animal studies. 
The animal studies have been extensively 
reviewed elsewhere (1) and will be men- 
tioned only when human studies have only 
incompletely settled specific issues. During 
the past five years a number of observations 
have been made in man which now merit 
review and which permit the formulation 
of a hypothetical scheme outlining the 
process of fat mobilization. 

The key point of departure for studies 
in this area was the independent develop- 
ment in two laboratories of relatively rapid 
and simple methods for the determination 
of the plasma free fatty acids, previously 
referred to as nonesterified fatty acids and 
unesterified fatty acids. These two labora- 
tories almost simultaneously submitted 
manuscripts describing some of the primary 
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characteristics of this class of lipids, indi- 
cating the marked lability of free fatty acid 
levels and reporting the influence of fast- 
ing, glucose infusion, fat feeding, and epin- 
ephrine upon plasma levels of free fatty 
acids (2, 3). These first reports were fol- 
lowed by the work of Fredrickson and 
Gordon (4) in which the marked lability of 
the free fatty acids was inferred from the 
extremely rapid biologic half-life of intra- 
venously administered carbon''-labeled so- 
dium palmitate. A half-life of one to three 
minutes suggested a rapid turnover rate of 
these compounds, and when coupled with 
the observations of Gordon and Cherkes 
(3, 6) that free fatty acid was extracted by 
the heart and liver, led to the conclusion 
that this class of compound might be a 
prime substrate for the energy needs of 
these tissues. Following these methodologi- 
cal advances, and the recognition of the 
potential biologic importance of this lipid 
class, a number of reports amplified and 
elaborated the original observations of 
Dole (2) and Gordon and Cherkes (3). 
These studies have been concerned with 
the source and the fate of the albumin- 
bound fatty acids, with the many factors 
which modify the concentration of these 
substances, and with their relationship to 
other lipid classes and to the total picture 
of fat mobilization and fat utilization. 


SOURCE OF PLASMA FREE FAriy Acips 

‘The exact source of the plasma free fatty 
acids is not known. Three types of experi- 
ments, however, have provided evidence 
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that bears on this matter: arteriovenous 
sampling, chromatographic analysis, and 
in vitro tissue incubation. Arteriovenous 
differences have been measured across sev- 
eral organs as shown in Table 1 (3, 5-9). 
The frequent occurrence of negative values 
when the venous sample is drawn from the 
extremity or from the large venous chan- 
nels has suggested that there is a net addi- 
tion of free fatty acids to the circulation 
in the periphery. Although there are no 
direct observations across a specific adipose 
tissue bed, it has been reasoned that if the 
concentration of free fatty acids is higher 
in the venous blood draining the peripheral 
tissues, it is most likely that this net incre- 
ment has been contributed by the adipose 
tissue rather than by skin, bone, or muscle. 

Further indirect evidence in man that 
the free fatty acids derive from the adipose 
tissue may be drawn from the chromato- 
graphic analyses of plasma free fatty acids 
and adipose tissue. In a series of studies 
in which human adipose tissue was sam- 
pled by a needle biopsy procedure, the pro- 


TABLE 1. Arteriovenous Differences of Plasma Free 
Fatty Acid Across Several Vascular Beds 


Venous Sampling Difference 


Site (uEq/liter) Reference 
Heart 
Coronary sinus +30 to +200 (3) 
Coronary sinus +60 to +348 (5) 


+110 to +320 (6) 


Coronary sinus 


Liver 
Hepatic vein +30 to +200 (3) 
Hepatic vein +50 to +290 (6) 
Brain 
Internal jugular 0 to +40 (3) 


Extremity 


Greater saphenous —120 to —960 (6) 
Femoral +110 to —140 (7) 
Femoral +3 to —231 (8) 
Femoral —50 to —240 (9) 
Brachial +48 (8) 
Antecubital +220 to —30 (9) 
Inferior vena cava —120 (3) 
Superior vena cava 0, —70 (3) 
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portional distribution of the various chain- 
length fatty acids for the plasma free fatty 
acids and for the adipose tissue was noted 
to be approximately comparable (10). ‘The 
profile of fatty acids, however, was not pre- 
cisely the same, and it is likely that the 
addition of fatty acids to the plasma from 
adipose tissue is not by a simple, unselec- 
tive transport process (10). 

In our laboratory the in vitro techniques 
used for the study of animal adipose tissue 
have been extended to human adipose tis- 
sue. ‘These studies, employing biopsy speci- 
mens that were removed surgically, have 
demonstrated that human adipose tissue 
respires measurably and that it can release 
increments of free fatty acids when ade- 
quate protein acceptor sites are present in 
the medium (11). At the present time, 
therefore, it is the consensus that the 
source of plasma free fatty acids is adipose 
tissue. 


FATE OF PLASMA Acip 


As indicated previously, the initial stud- 
ies concerning the plasma free fatty acids 
focused upon the fate of this lipid com- 
ponent and indicated that plasma free fatty 
acid turnover occurred at a rapid rate. This 
rapid turnover was demonstrated by ob- 
serving the pattern of disappearance from 
plasma of intravenously injected albumin- 
bound carbon"-labeled fatty acid (4, 12, 
13), the half-time for the disappearance 
from the plasma of the injected fatty acids 
being one to three minutes. Figure | illus- 
trates a typical curve of disappearance. By 
further analysis of the curves it is possible 
to calculate the fraction of the plasma pool 
of free fatty acid that turns over per min- 
ute. This fractional turnover rate is ap- 
proximately 25% per minute at levels of 
1,000 pEq per liter or greater (levels at- 
tained after prolonged fasting), in- 
creases to 40% at 400 »Eq per liter and to 
50 to 70% at ranges of 100 to 200 »Eq per 
liter. The relatively large magnitude of 
these plasma turnover rates may be better 


{ 
1 
12] 
f 
} 
Ay 
7 | 


MORTON D. BOGDONOFF ET AL. 


ACTIVITY OF PALMITIC ACID-I-c'4 
IN C.PM. /1.78 ml. PLASMA 


Disoppearance from plasma of 
Palmitic Acid-1-C"4 ot rest 


5 9 
MINUTES 


Ficure 1. The disappearance of intravenously in- 
jected palmitic acid-1-C* from the blood plasma, 
demonstrating a half-time of two minutes. 


appreciated when compared to the turn- 
over values of glucose which have ranged 
from 1.96 to 5.2% per minute (14, 15) at 
plasma glucose levels of 100 to 200 mg per 
100 ml. The process responsible for this 
rapid turnover has not been delineated, 
but it has been observed that exercise (13) 
and carbohydrate feeding (4) increase the 
turnover rate. 

The eventual disposition of the fatty 
acids once they have disappeared from the 
vascular compartment has not been com- 
pletely worked out in man. Within an hour 
10% of the carbon" label of injected 
palmitic acid appears in the expired carbon 
dioxide (4). A minimum of 5 to 10% of 
total plasma free fatty acid turnover ap- 
pears as plasma triglycerides, and a smaller 
percentage in the other plasma lipids (16). 
Direct tissue samples in man have not been 
made after injection of labeled fatty acid, 
but studies in rats indicate a disposition of 
plasma fatty acids primarily to muscle (36 
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to 39%) and liver (7 to 10%) at 200 min- 
utes after injection (17). It is important, at 
this juncture, to point out that just how 
much of the injected labeled fatty acid 
settles in adipose tissue is an undetermined 
issue. Bragdon and Gordon found very 
little (0.2 to 1.8%) lipid-soluble carbon"! 
in fat tissue proper at either 10 or 200 
minutes after labeled fatty acid injection 
(17), whereas Laurell found a considerable 
uptake (12.6%) in glucose-fed animals (18). 

The arteriovenous differences across the 
various vascular beds that have bee1 meas- 
ured in man indicate that the heart and 
the liver may be viewed as definite disposi- 
tion sites of the free fatty acid. Using the 
technique of a constant infusion of car- 
bon*-labeled palmitic acid, it is possible 
to demonstrate consistent extraction of 
fatty acids by the arm or leg in the resting, 
fasted subject even when there was a net 
release of titratable free fatty acids as indi- 
cated by a negative arteriovenous differ- 
ence (9). The methodology necessary to 
define the quantitative characteristics of 
this two-way movement (in and out of the 
tissues of the periphery) has not as yet been 
developed, although simultaneous measure- 
ment of the arteriovenous difference of 
carbon"-labeled carbon dioxide may help 
to provide this information. 

Using the rate of egress of free fatty acid 
from the plasma, and relating this flux to 
the total carbon dioxide production of the 
individual, the magnitude of the contri- 
bution of the plasma free fatty acids to the 
energy expenditure of the individual has 
been estimated to represent at least 50%, 
in the fasting individual (4). Carbohydrate 
ingestion appears to reduce the free fatty 
acid contribution to carbon dioxide pro- 
duction. The influence of dietary status, 
exercise activity, and disease alterations 
still requires analysis. 

A schematic outline of these data on the 
source and fate of plasma free fatty acid 
is illustrated in Figure 2. 
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Ficure 2. Schematic outline of the role of plasma free fatty acids 
in the lipid dynamics of man. 


MOBILIZATION PROCESS 


The summarized formulation of the 
place of plasma free fatty acid in lipid 
metabolism as depicted in Figure 2 may 
serve as a framework for viewing the effects 
of many experimental variables upon the 
process of fat mobilization. These studies 
are summarized below and are listed in 
Table 2. Two general categories have been 
listed: those processes which stimulate the 
process of mobilization, and those which 
tend to decrease mobilization. In general, 
these two categories are comparably char- 
acterized by situations which demand in- 
creased expenditure of energy from the 
energy stores of the individual in contrast 
to those situations when these stores are 
less in demand. 


NUTRITIONAL STATUS 


Fasting has been attended by rising con- 
centrations of plasma free fatty acid in 
normal man (2, 19). Carbohydrate and pro- 
tein feeding have resulted in lowering of 
the free fatty acid level; fat feeding has had 
little or no effect (2, 3). The duration of 
fasting bears some relationship to the 
height of the plasma level (Figure 3), al- 
though values after several days of fasting 
have not as yet been reported. Body size 
and degree of adipose accumulation, which 
may be used as indices to the type of nutri- 
tional balance effected over a period of 
months or years, have also been related to 
the fasting free fatty acid concentrations. 
The level is higher in the obese than in the 


nonobese for any given period of fasting. 
The response to feeding has been variable, 
and no clear differentiation between obese 
and nonobese individuals has been deline- 
ated using the response to feeding or intra- 
venous carbohydrate administration (20). 


ACTIVITY 

Muscular activity initially lowers the 
plasma free fatty acid concentration. This 
immediate fall is followed by a rise which 
may occur during exercise and which is 
further increased after the exercise (13). 
Free fatty acid turnover studies, timed to 
coincide with the falling plasma levels, have 
indicated an increased rate of turnover. 
These observations, coupled with unpub- 
lished studies in our laboratory which have 
included a five to sixfold increase in car- 
bon?+-labeled carbon dioxide excretion dur- 
ing exercise (carbon'* administered intra- 


TABLE 2. Fat Mobilization 


Stimulate 


Increase Energy 
Demands 


Exercise 

Fasting 

Hypermetabolism—thyroid 

Central nervous system 
arousal 

Hormonal factors 
Epinephrine 
Norepinephrine 
Growth hormone 


Inhibit 
Dec rease Energy 
Demands 
Rest 
Feeding 
Hypometabolism 


Central nervous system 
depression (sleep) (?) 
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FFA pm/I. 


3 4 5 6 
DURATION OF FAST - HOURS 


6 7 8 9 10 ll [2 13 14 
DURATION OF FAST - HRS. 


Ficure 3. The effect of fasting upon the free fatty acid concentration: (A) demonstrates the 
rise from one to eight hours, (B) illustrates the difference between a short-term and long-term 


fasting period. 
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venously as sodium palmitate-1-C**), have 
led us to the speculation that during exer- 
cise there is an increased extraction and 
utilization of plasma free fatty acid. Ini- 
tially, the plasma free fatty acid concentra- 
tion falls, but after a period of time the 
process of mobilization is activated, and 
when exercise stops this process persists at 
an accelerated rate accounting for the post- 
exercise concentration rise. 

These studies on exercise, coupled with 
the observations on nutritional status pre- 
viously cited, have led many workers to 
suggest an index by which the process of 
lipid mobilization may be assessed. The 
thesis is held that in the fasting, non-exer- 
cising individual the direction of change 
in the plasma free fatty acid concentration 
may serve as such an index. Evidence of- 
fered in support of such a view includes 
these factors: (a) high levels of plasma free 
fatty acid are not known to be produced 
by any substance that blocks the egress of 
free fatty acid from the plasma _ space; 
(b) free fatty acid fractional turnover is 
independent of concentration throughout 
a wide range of concentration (4), although 
the total turnover does depend upon con- 
centration. Therefore, lipid mobilization is 
considered to be accelerated when the 
free fatty acid level is rising and to be de- 
creasing when the level is falling. In several 
of the studies reviewed subsequently such 
an index has been employed. 


THYROID HYPERMETABOLISM 

The fasting level of free fatty acid in 
individuals with spontaneous and induced 
hyperthyroidism has been found to be sig- 
nificantly elevated above the level in eu- 
thyroid individuals (21). Furthermore, in 
normal individuals, free fatty acid levels 
increased significantly beyond the usual rise 
of fasting within six hours after the intra- 
venous administration of 1|-triiodothyro- 
nine. This effect was noted to occur at the 
same time as the oxygen consumption in- 
creased, but prior to the appearance of 
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tachycardia, rise in systolic pressure, or rise 
in body temperature. 

In addition, the rate of fall of plasma 
free fatty acid levels following norepineph- 
rine-induced rises is increased in the hyper- 
thyroid individual (22). Carbon'*labeled 
palmitic acid turnover is also increased in 
the hyperthyroid patient. 


OTHER HORMONAL FACTORS 


The adrenal medullary hormones cause 
an increase in free fatty acid level (2, 3, 
23, 24) in the resting individual. These 
findings are consistent with the animal 
studies (25) and with the more recent in 
vitro observations upon the release of free 
fatty acid by isolated epididymal fat pads 
into the albumin-containing medium (26). 
There is a significant dose-response rela- 
tionship between the peak rise of the 
plasma free fatty acid and the dose levels 
of norepinephrine (24). The pattern of re- 
sponse to long-term infusions of two and 
one-half hours is characterized by a gradual 
decline in free fatty acid level during the 
course of the infusion, related to the simul- 
taneous glycogenolytic property of these 
hormones. During these longer studies, the 
plasma glucose concentration rises, and the 
fall in free fatty acid level is considered to — 
be a reciprocal of the glycogenolytic effect 
of the norepinephrine. 

The effect of human and monkey growth 
hormone has been observed in both acute 
(27) and long-term (28) studies. In both in- 
stances rises in plasma free fatty acid level 
have occurred. The acute effect on plasma 
free fatty acid occurs when a fall in plasma 
glucose occurs; in longer experiments, feed- 
ing blocks the plasma glucose fall, but not 
the free fatty acid rise. Here again, the rise 
in the resting, fasting individual has been 
interpreted by these authors as representing 
increased mobilization rather than de- 
creased utilization, and in the fed indi- 
vidual the growth hormone is considered 
to have counteracted the carbohydrate- 
induced inhibition of fat mobilization (29). 
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Of the adrenal cortical hormones, corti- 
sone has been observed to potentiate the 
degree of plasma free fatty acid rise during 
fasting, and corticosterone to suppress the 
fasting free fatty acid rise (29). These stud- 
ies are, in part, consonant with the obser- 
vations in the rat and the dog which dem- 
onstrated the “permissive” role of the 
adrenal cortical secretion for the process 
of epinephrine-induced fat mobilization 
(3, 30). 

Observations in patients with Addison’s 
disease or with Cushing’s syndrome (spon- 
taneous or drug induced) have not been 
reported. We have observed two patients 
with panhypopituitarism who demon- 
strated moderate degrees of adrenal, thy- 
roid, and gonadal insufficiency. In these 
individuals, fasting plasma free fatty acid 
levels were lower than in normal indi- 
viduals; replacement therapy, first with 
adrenal, then with thyroid and, lastly, with 
gonadal hormones gradually restored the 
levels to the normal range. The responses 
to stimuli designed to effect lipid mobili- 
zation were not detectably different from 
normal in the untreated state (31). 


CENTRAL NERVOUS SYSTEM AROUSAL 


Exposure to a_ threatening stimulus 
causes sharp rises in plasma free fatty acid 
levels (32, 33). These rises occur at a time 
when cardiovascular responses are also ap- 
parent. The urinary excretion of epineph- 
rine has been observed to increase signifi- 
cantly in one of the situations studied; 
norepinephrine excretion rates did not 
change significantly (34). Blockade of the 
autonomic nervous system ganglia, pro- 
duced by infusions of trimethaphan of cam- 
phorsulfonate (Arfonad) prevented the 
plasma free fatty acid rise to a threatening 
stimulus (35). These studies have led to 
speculation that when the organism per- 
ceives a threat, arousal (or alerting) occurs, 
and the adrenal medulla is activated by 
autonomic pathways. The increased adrenal 
secretion then accelerates lipid mobiliza- 
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tion with the rises in plasma free fatty acid 
being the net result. 

The effects of central nervous system de- 
pression (sedation, sleep, anesthesia) upon 
lipid mobilization have not been studied. 


CARBOHYDRATE UTILIZATION 


One of the key factors affecting fat mo- 
bilization is the availability and sufficiency 
of carbohydrate as a substrate for energy. 
As mentioned above, whenever carbohy- 
drate is readily available, plasma free fatty 
acid levels fall. Thus oral feeding or intra- 
venous infusion of glucose sharply lowers 
fasting levels and reduces the response to 
epinephrine (2, 3). Insulin, when adminis- 
tered in the presence of normal or elevated 
levels of plasma glucose, will further reduce 
free fatty acid levels. However, the develop- 
ment of hypoglycemia may be followed by 
sharp rises in these levels (36). When glu- 
cose availability to the cell is experimen- 
tally blocked by the administration of 
2-deoxy-D-glucose (2-DG), then, although 
plasma glucose levels rise, plasma free fatty 
acid levels rise more sharply (37). In the 
latter experiments we have observed that 
there are extremely large increases (20 to 
30 times) in urinary excretion of epineph- 
rine. It is possible that the 2-deoxy-D- 
glucose produced a relative degree of 
“hypoglycemia” for the central nervous 
system, and that an adrenal medullary re- 
sponse is the mechanism whereby rises in 
plasma free fatty acid are effected. Glucose 
and fructose infusions reversed the 2-deoxy- 
D-glucose induced rises in plasma free fatty 
acid, Fractional turnover rates for 1-C*- 
labeled palmitic acid are not altered during 
2-deoxy-D-glucose infusion. 

Carbohydrate feeding was found to de- 
crease the flux of plasma free fatty acid to 
one-third of that in normal individuals 
who fasted 16 hours (4). The oxidation of 
free fatty acid is also reduced, but not 
completely blocked as has been reported 
in animal studies (38). 

Since glucose is readily taken up by adi- 
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pose tissue (39), the site of action of glucose 
is believed to be the adipose cell itself. 
Direct evidence for this in man has yet 
to be obtained. 


LIPID TISSUE MASS 


Ingestion of fat does not reduce the level 
of plasma free fatty acid (6). The effect of 
fat feeding upon the response to infusions 
of lipid mobilizing substances such as nor- 
epinephrine and epinephrine has not been 
investigated. It has been reported that the 
profile of fatty acids making up the com- 
plex of plasma free fatty acids is not altered 
by the short-term feeding of various types 
of fatty acids (40). These observations were 
interpreted as indicating that the plasma 
free fatty acid derives from a larger pool, 
probably the tissue lipids in the adipose 
depot, and that there is an appreciable 
latent period between the feeding of spe- 
cific fatty acids, the eventual incorporation 
with lipid depot triglycerides, and then the 
appearance of these specific lipid fatty acids 
in the plasma lipids. The latent period re- 
quired for adipose tissue lipid composition 
to change has been studied. The sequential 
sampling of adipose tissue over a prolonged 
period of time (160 weeks) in individuals 
whose regular ad libitum diet was changed 
to the ingestion of a formula rich in corn 
oil indicated that the adipose tissue fatty 
acid composition did not begin to resemble 
the dietary fatty acid profile until 20 weeks 
had elapsed. At 160 weeks the adipose did 
finally closely resemble a mixture of corn 
oil and normal adipose triglyceride in the 
proportion of 7 : 3 (10). These studies have 
provided further evidence to imply that the 
adipose tissue is the source of plasma free 
fatty acid. 

The influence of the size of the adipose 
tissue depot (i.e., the degree of adiposity) 
upon the process of lipid mobilization has 
received some attention. Fasting levels of 
plasma free fatty acid are higher in obese 
individuals (2, 19). In one laboratory, the 
mean response to an infusion of epineph- 
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rine was in obese individuals the same as 
the mean response of a group of nonobese 
individuals (41). In our laboratory, how- 
ever, we have observed a difference in the 
characteristics of the plasma free fatty acid 
curves following an infusion of norepineph- 
rine (42). In the obese individual, the slope 
of the fall of plasma free fatty acid after 
the peak response is much slower. This 
difference may be the result of a decreased 
rate of disposition of the mobilized free 
fatty acid or to its sustained release in re- 
sponse to a circumscribed fat-mobilizing 
stimulus. It has been suggested that there 
may be some obese individuals in whom 
the process of fat mobilization is modified 
so as to make the adipose depots less readily 
available for energy utilization (43). Our 
infusion studies do not directly support 
this thesis, but simply indicate that the 
obese individual does respond differently. 

In vitro studies, however, using human 
adipose tissue (11), have demonstrated that 
in some obese individuals the rate of release 
of free fatty acid into the medium is de- 
creased as compared to nonobese subjects. 
Analysis of the samples of adipose tissue 
from these subjects did not demonstrate 
any appreciable qualitative differences. The 
profiles of fatty acids were essentially the 
same for the obese and nonobese indi- 
viduals. 


TRANSPORT SITES 

The availability of protein binding sites 
for the free fatty acid molecules, so that 
transport may be effected through the 
plasma space, has recently been studied in 
our laboratory (44). Individuals with hypo- 
albuminemia were administered a stand- 
ardized dose of norepinephrine. Plasma free 
fatty acid rise was markedly diminished as 
compared to the response observed in nor- 
mal subjects. Infusion of salt-poor human 
albumin produced no striking rise in the 
fasting level of plasma free fatty acid, but 
the response to norepinephrine was now 
significantly enhanced. These studies have 
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Ficure 4. Summary schematic outline illustrating the influence of the various 
stimuli, procedures, and agents upon the process of lipid mobilization. ¢/ indicates 
enhancement of the reaction; |A indicates inhibiting influence. 


been interpreted, therefore, to indicate that 
the process of lipid mobilization, as evoked 
by the infusion of norepinephrine, is de- 
pendent upon an adequate number of 
carrier sites for the mobilizable free fatty 
acids which are primarily contributed by 
plasma albumin (45). 


CONCLUSIONS 


The process of fat mobilization in man 
has been studied from several different van- 
tage points. The descriptive characteristics 
of this process are gradually being indi- 
cated, and the pertinent influences bearing 
upon the process are being enumerated 
(Figure 4). It has been the intent of this 
review to summarize the presently available 
data and to provide a frame of reference in 
which the future developments in this field 
of investigation may be viewed. 


SUMMARIO IN INTERLINGUA 


Le processo del mobilisation de grassia—ben 
que extensemente studiate in animales—ha solo 
recentemente devenite un thema de investiga- 
tion in le homine. Le alterationes in le contento 
de libere acidos grasse in le plasma in stato 
jejun e sin exercitio esseva usate como indices 
del mobilisation de grassia. Es opinate que le 
libere acidos grasse se deriva ab tissu adipose 
e es characterisate per un multo restringite 


periodo de medie valor biologic. Differentias 
arterio-venose trans hepate e corde indica que 
iste organos elimina libere acido grasse. Es 
etiam possibile que libere acido grasse es elimi- 
nate in le vasculatura muscular peripheric. Le 
concentration de libere acido grasse in le plasma 
se augmenta in le curso del jejunation, post 
exercitio, in statos hypermetabolic, e post ex- 
citation del systema nervose central. Del altere 
latere, ille concentration declina in stato de 
reposo, post le ingestion de glucosa e amino- 
acidos, in statos hypometabolic, e durante 
blocage del systema nervose central. Le ad- 
ministration de epinephrina, norepinephrina, 
e hormon de crescentia affice uniformemente 
le mobilisation de grassia, durante que le ef- 
fecto del administration de hormones adreno- 
cortical es minus ben definite. I] pare probabile 
que le activitate adreno-cortical ha un rolo per 
missive in le mobilisation de grassia. A fin que 
le mobilisation de grassia pote occurrer, ade- 
quate sitos vectori in le plasma, providite per 
albumina seral, es indispensabile. 


REFERENCES 


. Levin, L., FArper, R. K.: Hormonal factors 
which regulate the mobilization of depot fat 
to the liver. Recent Prog. in Hormone Re- 
search 7: 399, 1952. 


2. Dore, V. P.: A relation between non-esterified 
fatty acids in plasma and the metabolism of 
glucose. J. Clin. Invest. 35: 150, 1956. 

3. Gorpon, R. S. Jr., CHerkes, A.: Unesterified 
fatty acid in human blood plasma. J. Clin. 
Invest. 35: 206, 1956. 


Ao 
| GROWTH HORMONE 
CORTISONE : 


or 


Volume 55, No. 2 
August 1961 


4. 


10. 


16. 


8. 


FREDRICKSON, D. S., Gorpon, R. S. Jr.: The 
metabolism of albumin-bound C-labeled un- 
esterified fatty acids in normal human sub- 
jects. J. Clin. Invest. 37: 1504, 1958. 


. BALLARD, F. B., DANFortTH, W. H., NAEGLE, S., 


Binc, R. J.: Myocardial metabolism of fatty 
acids. J. Clin. Invest. 39: 717, 1960. 


j. Gordon, R. S. Jr.: Unesterified fatty acid in 


human blood plasma. II. The transport func- 
tion of unesterified fatty acid. J. Clin. Invest. 
36: 810, 1957. 


. Carson, L. A., Pernow, B.: Studies on blood 


lipids during exercise. I. Arterial and venous 
plasma concentrations of unesterified fatty 
acids. J. Lab. Clin. Med. 53: 833, 1959. 


. Estes, E. H., Jr., Bocponorr, M. D., FRIEDBERG, 


S. J., HARLAN, W. R., Jr., Trout, D. L.: The 
effect of insulin on nonesterified fatty acid 
release from the human leg. J. Clin. Invest. 
2151, 1989. 


. FriepBerG, S. J., Kien, R. F., Trout, D. L., 


Bocponorr, M. D., Estes, E. H., Jr.: The 
characteristics of the peripheral transport of 
C™-labeled palmitic acid. J. Clin. Invest. 39: 
1511, 1960. 

Hirscu, J., FARQUHAR, J. W., AHRENS, E. H., Jr., 
Peterson, M. L., Storrer, W.: Studies of adi- 
pose tissue in man: a microtechnique for 
sampling and analysis. Amer. J. Clin. Nutr. 
8: 499, 1960. 


Laszto, J., Krein, R. F., Bocponorr, M. D.: 


Prolonged starvation in obese patients: in 
vitro and in vivo effects. Clin. Res. 9: 183, 
1961. 


. LAurELL, S.: Turnover rate of unesterified fatty 


acids in human plasma. Acta Physiol. Scand. 
41: 158, 1957. 


. FrrepperG, S. J., HARLAN, W. R., Jr., Trout, 


D. L., Estes, E. H., Jr.: The effect of exercise 
on the concentration and turnover of plasma 
nonesterified fatty acids. J. Clin. Invest. 39: 
215, 1960. 


. Joxipu, S. G., TURPEINEN, O.: Kinetics of elimi- 


nation of glucose from the blood during and 
after a continuous intravenous injection. J. 
Clin. Invest. 33: 452, 1954. 


. Marks, P. A., Bisnor, J. S.: The glucose metabo- 


lism of patients with malignant disease and 
of normal subjects as studied by means of an 
intravenous glucose tolerance test. J. Clin. 
Invest. 36: 254, 1957. 

FRIEDBERG, S. J., Kiein, R. F., Estes, E. H., JR., 
Bocponorr, M. D.: The relationship of 
plasma free fatty acids to plasma trigylceride 
in normal man. J. Clin. Invest. To be pub- 
lished. 


. Bracpon, J. H., Gorpon, R. S., Jr.: Tissue dis- 


tribution of C™ after the intravenous injec- 
tion of labeled chylomicrons and unesterified 
fatty acids in the rat. J. Clin. Invest. 37: 574, 
1958. 
LAuRELL, S.: Distribution of C™ in rats after 
intravenous injection of nonesterified palmi- 


FAT MOBILIZATION IN MAN 


29 


30. 


$i. 


33. 


34. 


. Haver, R. J., GOLDFEIN, A.: 


. Evus, S.: 


. RaBen, M. S., 


337 


tic acid-1-C*. Acta Physiol. Scand. 46: 97, 
1959. 


. KLEIN, R. F., Bocponorr, M. D., Estes, E. H., 


Jr., SHAw, D. M.: Analysis of the factors 
affecting the resting FFA level in normal 
man, Circulation 22: 772, 1960. 


. Bocponorr, M. D.: Unpublished observations. 
. Rica, 


C., BuerMAN, E. L., Scuwartz, I. L.: 
Plasma non-esterified fatty acids in hyper- 
thyroid states. J. Clin. Invest. 38: 275, 1959. 


. Harcan, W. R., Laszio, T., Bocponorr, M. D., 


Estes, E. H., Jr., Krein, R. F.: The pattern 
of plasma FFA response to catechol amine 
infusions in thyroid disorders. Unpublished 
data. 

The role of the 
sympathetic nervous system in the metabo- 
lism of free fatty acids. J. Lip. Res. 1: 102, 
1959, 


24. Krein, R. F., Estes, E. H., Jr., Bocponorr, 


M. D.: Effect of norepinephrine on plasma 
FFA level in man. J. Appl. Physiol. 16: 342, 
1961. 

The metabolic effect of epineph- 
rine and related amines. Pharmacol. Rev. 8: 
485, 1956. 

Wuirte, J. E., Encer, F. L.: A lipolytic action 
of epinephrine and norepinephrine on rat 
adipose tissue in vitro. Proc. Soc. Exp. Biol. 
Med. 99: 375, 1958. 

C. H.: Effect of 

growth hormone on plasma fatty acids. J. 

Clin. Invest. 38: 275, 1959. 


. HENNEMAN, D. H., HENNEMAN, P. H.: Effects of 


human growth hormone on levels of blood 
and urinary carbohydrate and fat metabolites 
in man. J. Clin. Invest. 39: 1239, 1960. 

HENNEMAN, D. H., Dutt, T., Maurice, P. F.: 
Effect of feeding versus fasting on metabolic 
response to human growth hormone. Clin. 
Res. 8: 375, 1960. 

SHAFRIR, E., SUSSMAN, K. E., STEINBERG, D.: Role 
of the pituitary and the adrenal, in the mo- 
bilization of free fatty acids and lipoproteins. 
J. Lip. Res. 1: 459, 1960. 

HARLAN, W. R., Laszio, J., Estes, E. H., Jr., 
Bocponorr, M. D.: Nonesterified fatty acid 
mobilization in endocrine disease. Clin. Res. 
8: 59, 1960. 


2. BocponorF, M. D., Estes, E. H., Jr., Trout, 


D. L.: Acute effect of psychologic stimuli 
upon plasma non-esterified fatty acid level. 
Proc. Soc. Exp. Biol. Med. 100: 503, 1959. 

Carpon, P. V., Jr., Gorvon, R. S., Jr.: Rapid 
increase of plasma unesterified fatty acids in 
man during fear. J. Psychosom. Res. 4: 5, 
1959. 


BocponorF, M. D., Estes, E. H., JRr., HARLAN, 
W. R., Trout, D. L., KirsHner, N.: Metabolic 
and cardiovascular changes during a state of 
acute central nervous system arousal. J. Clin. 
Endocr. 20: 1333, 1960. 


: 
20 
22 
a 
23 
25 
= 
=. 
= 
= 
i” 


338 


5. BocpoNorF, M. D., A. M., MERRITT, 


F. L.: The effect of autonomic ganglionic 
blockade upon serum free fatty acid levels 
in man. J. Clin. Invest. 38: 959, 1960. 

. WALLACE, J., Hartan, W. R.: Unpublished 
observations. 

. Laszxo, J., HARLAN, W. R., R. F., Kirs- 
NER, N., Estes, E. H., BocponorrF, M. D.: 
The effect of 2-deoxy-D-glucose infusions on 
lipid and carbohydrate metabolism in man. 
J. Clin. Invest. 40: 171, 1961. 

. McCatta, C., Gates, H. S., Jr., Gorvon, R. S., 
Jr.: C“O, excretion after the intravenous ad- 
ministration of albumin-bound palmitate-1- 
C to intact rats. Arch Biochem. 71: 346, 
1957. 


9. HAUGAARD, N., MarsH, J. B.: Effect of insulin 


on the metabolism of adipose tissue from nor- 
mal rats. J. Biol. Chem. 233: 267, 1958. 

. Dore, V. P., James, A. T., Wess, J. P. W., 
Rizack, M. A., StuRMAN, M. F.: The fatty 
acid patterns of plasma lipids during ali- 


MORTON D. BOGDONOFF ET AL. 


Annals of 
Internal Medicine 


mentary lipemia. J. Clin. Invest. 38: 1544, 
1959. 


. Wittiams, R. H., R. D.: Response of 


plasma NEFA levels to epinephrine infusions 
in normal and obese women. Proc. Soc. Exp. 
Biol. Med. 104: 119, 1960. 


BocponorF, M. D., Krein, R. F., Linnart, J. F., 


Estes, E. H., Jr.: The characteristics of 
plasma FFA responses to norepinephrine in 
obese and non-obese subjects. Proc. Soc. Exp. 
Biol. Med. To be published. 


. MARSHALL, N. B., ENGEL, F. L.: The influence of 


epinephrine and fasting in adipose tissue con- 
tent and release of free fatty acids in obese- 
hyperglycemic and lean mice. J. Lip. Res. 
1: 339, 1960. 


. BocponorrF, M. D., Linuart, J. F., Estes, E. H., 


Jr.: The effect of albumin infusion upon the 
process of lipid mobilization in hypoalbu- 
menic subjects. J. Clin. Invest. 40: 1024, 1961. 


. GoopoMAN, DEW. S.: The interaction of human 


serum albumin with long-chain fatty acid 
anions. J. Amer. Chem. Soc. 80: 3892, 1958. 


: 
| 
38 
: 


INSTRUCTIONS 


oe: All papers should be typewritten 
on one side of the paper and double spaced 
(including references, figure legends, and footnotes). 
The original and one carbon copy should be sub- 
mitted with duplicate copies of all figures and ta- 
bles. A separate title page should include the fol- 
lowing: title, subtitle (if any), author(s) and his 
(their) degree(s), F.A.C.P. (if Fellow of the American 
College of Physicians), city or town where the work 
was done, hospital or academic institution (if any), 
and necessary acknowledgment of financial sponsors. 

The introduction should orient the paper in re- 
lation to its field and should state its purpose. The 
main sections (for example, Resutts) should be 
identified by centered headings in capital letters. 
Indicate further subdivisions by side headings that 
are flush with the left-hand margin and one line 
above the text, and/or by paragraph headings 
which should be indented on the first line of the 
paragraph and underlined. Extensive discussion 
should be separated from the presentation of the 
results. A succinct summary should state what was 
done, what was found, and what the findings are 
interpreted to mean. For guidance to sound gram- 
mar and clear style consult The Elements of Style 
by W. Strunk, Jr. and E. B. White, The Macmillan 
Co., New York, 1959. 

ABBREVIATIONS, SYMBOLS, AND NOMENCLATURE: Ab- 
breviations should conform as closely as possible 
to the Style Manual for Biological Journals, pub- 
lished in 1960 by the Conference of Biological Edi- 
tors, Committee on Form and Style, American In- 
stitute of Biological Sciences, 2000 P Street, NW, 
Washington 6, D. C. Abbreviations should be kept 
to a minimum, should be defined when first used, 
and should be redefined in the summary; the forms 
of some frequently used abbreviations are listed at 
the bottom of this page. Generic names of drugs 
are preferred; a proprietary name may be given fol- 
lowing the first use of the generic name. Webster’s 
New International Dictionary is the standard refer- 
ence for spelling, compounding, and hyphenating. 
Cardiopulmonary nomenclature is used as given in 
“Standardization of definitions and symbols in re- 
spiratory physiology,” Fed. Proc. 9: 602, 1950. 

REFERENCES: These are to be cited consecutively 
in the text as numbers enclosed in parentheses on 
the line of writing, not as superscript numbers. At 
the end of each article references should be listed 
in the numerical order in which they are first cited 
in the text. This list should conform to the style 
of the Index Medicus but with end pagination and 
number and month of issue omitted, and should 
be punctuated as in the following examples. 

For journal articles: Surname and initials of au- 
thor(s) (in capitals), title of article (lower case), 
name of journal (underlined for italics), volume 
number, first page, year. Thus: 

4. Dor, J. E., Roe, R. C.: What I know about 
it. Ann. Intern. Med. 27: 1590, 1960. 


TO AUTHORS 


For books: Surname and initials of author(s) (in 
capitals), title and subtitle (caps and lower case, 
underlined for italics), edition (other than first), 
publishing house, city, year, page or chapter as 
specific reference. Thus: 

5. Oster, W.: Aequanimitas. With Other Ad- 
dresses to Medical Students, Nurses and Prac- 
titioners of Medicine, 3rd Ed., H. K. Lewis 
and Co., London, 1948, p. 250. 

For articles in books: Surname and initials of 
author(s) (in caps), title of article (lower case), chap- 
ter number (if any), first page of article, title of 
book (caps and lower case, underlined for italics), 
editor, edition (other than first), publishing house, 
city, year. Thus: 

6. WinTERNITZ, M. C.: Notes on an attack of 
coronary artery disease, in When Doctors are 
Patients, ed. by Pinner, M. and Miller, B. F., 
W. W. Norton and Co., New York, 1952, 
p- 31. 

References to articles in press must state name 
of journal and, if possible, volume and year. 

Authors are responsible for bibliographic ac- 
curacy; authors must check every reference in man- 
uscript and again in galley-proof. 

Footnotes: Footnotes to tables should be desig- 
nated by symbols in the following order: *, +, f, 
§, ||, #, **, tt, tf, etc. Footnotes to the text should 
be as few as possible and should be typed at the 
foot of the appropriate page separated from the 
text by a ruled line. 

Tases: These should be typed on separate sheets 
with number and title (in caps) and centered. Sym- 
bols for units should be confined to the column 
headings. Vertical lines should be omitted. All data 
should be checked for accuracy. 

Ficurrs: These should be submitted in photo- 
graphic form (glossy prints) or as original india ink 
drawings if no larger than standard page; poor free- 
hand lettering is not acceptable. Prints should not 
be mounted, stapled, or clipped. They should be 
labeled on back (lightly in pencil) with name(s) of 
author(s) and figure number, and the top indicated. 
Legends should be typed consecutively on a sepa- 
rate sheet. In photographs, identities of patients 
should be masked. In case of prior publication the 
author must obtain permission from the previous 
author and copyright holder to reproduce the fig- 
ure in the ANNALS. Six illustrations are allowed 
without cost; above this number the actual cost is 
charged to the author. 

Abstracts: Each paper must be accompanied by 
an abstract typed in double space and in triplicate 
(for translation into Interlingua, for Biological Ab- 
stracts, and for the abstracting service of the J. A. 
M. A.). Title and authors should be given followed 
by a concise statement in not more than 250 words 
of (1) what was done, (2) what was found, and (3) 
what was concluded. 


ABBREVIATIONS 


im 

ip 

lv 

sc 

po 
MLD. 


intramuscular 
intraperitoneal 
intravenous 
subcutaneous 

by mouth 

min. lethal dose 
unit 
international unit 
minute 

calorie (small) 


centigrade 
Fahrenheit 
specific gravity 
hemoglobin 
pressure of CO, 
number 
U | standard deviation 
IU | standard error 
min | probability 
cal | correlation coefficient 


sp gr 
Hb 
Pe 
no. 


millimeter 
F | centimeter 


| 


sp | microgram 
se | milligram 
P| gram 

R | kilogram 


vol 

ml 
liter 
concn 
mEq 
mM 
mOsm 


volume 

milliliter 

liter 

concentration 

microequivalent 

milliequivalent 

millimolar 

milliosmole 

| milligram per cent 
mg per 100 ml 


meter 

cubic millimeter 
square meter 
weight 


Hi 
mm ; 
cm 
m 
mm* 
| m* 
wt 
mg 
g 


ANNALS of 
INTERNAL 
MEDICINE 


AUGUST 1961 No.2 


Published Monthly 
by The American College of Physicians 


Vol. 55 


EDWARD C. ROSENOW, JR., M.D. 
Executive Director 


Editorial and Executive Offices 
4200 Pine Street, Philadelphia 4, Pa. 


Place of Publication 
Prince and Lemon Streets, Lancaster, Pa. 


J RUSSELL ELKINTON, M.D. 
Editor 


EDWARD J. HUTH, M.D. 
Assistant Editor 


ANNA-MARIE CHIRICO, M.D. 
Editorial Reader 


BERNICE HELLER JOAN I. MC CREA 


Editorial Assistants 


FRED C. DAUTERICH, JR. 
Business Manager 


ANDREW P. PHILLIPS 
Advertising Manager 


ELMER R. JONES 
Circulation Manager 


COMMITTEE ON PUBLICATIONS OF THE 
Boarp OF REGENTS 
Dwicut L. Witsur, M.p., Chairman 
San Francisco 


THOMAS FINDLEY, M.D. 
Augusta 


WRIGHT R. ADAMS, M.D. 
Chicago 


A. CARLTON ERNSTENE, M.D. MARSHALL N. FULTON, M.D. 
Cleveland Providence 


FRANCIS C. WOOD, M.D. 
Philadelphia 


RAY F. FARQUHARSON, M.D. 
Toronto 


Boarp 


EDWIN B. ASTWOOD, M.D. VICTOR A. MC KUSICK, M.D. 
Boston Baltimore 


CLARK H. MILLIKAN, M.D. 
Rochester, Minn. 
GEORGE A. PERERA, M.D. 
New York 
EDWARD ROSE, M.D. 


JOHN V. CARBONE, M.D. 
San Francisco 
HARRY F. DOWLING, M.D. 
Chicago 
JOHN B. HICKAM, M.D. 


Indianapolis Philadelphia 
EUGENE A. HILDRETH, M.D. JOSEPH F. ROSS, M.D. 
Philadelphia Los Angeles 


JOSEPH L. HOLLANDER, M.D. J. ROBERT SNAVELY, M.D. 


Philadelphia Jackson, Miss. 
CALVIN F. KAY, M.D. TIMOTHY R. TALBOT, JR.,M.D. 

Philadelphia Philadelphia 
ROBERT B. KERR, M.D. LOUIS G. WELT, M.D. 


Chapel Hill 


ROBERT I. WISE, M.D. 
Philadelphia 


Vancouver, 


LEMUEL C. MCGEE, M.D. 
Wilmington, Del. 


EpirorRiAL CORRESPONDENCE 


Am ALS OF INTERNAL MEDICINE invites submission 
of original articles, case reports, and reviews of 
interest in the broad field of internal medicine and 
allied sciences. All manuscripts and all correspond- 
ence relating to the publication of papers should 
be addressed to the Editor. 

The ANNALS encourages the publication of papers 
that are excellently presented as well as scientifically 
sound. Papers that do not require extensive revision 
are more likely to be accepted promptly and to be 
published promptly. Authors are strongly urged to 
prepare manuscripts in strict accordance with In- 
structions to Authors as given on the preceding 

age. 

Selected books and monographs will be reviewed 
monthly in the ANNats. Authors and publishers 
wishing to submit such materials should send them 
to the Editor. Since it is not possible to review all 
books submitted, a list of all those received will be 
published each month in Books; Reviewed, Noted, 
and Received. 

All material published in the ANNALS is protected 
by copyright. Articles are accepted with the under- 
standing that they have not been and will not be 
published elsewhere, except in abstract form. The 
ANNALS accepts no responsibility for statements 
made by contributors. 


SUBSCRIPTIONS 

This periodical is issued monthly, new volumes 
beginning with the January and July numbers of 
each year. Subscription price per annum, net post- 
paid: $10.00, United States, Canada, Puerto Rico; 
$7.00, in the above countries, to bona fide medical 
students, interns, and residents; $12.00, in other 
countries. Prices for back numbers furnished upon 
request. Single numbers, current volume, when 
available, $1.25. Checks should be drawn to the 
order of The American College of Physicians and 
remitted through the Executive Director's Office. 


Business CORRESPONDENCE 
All correspondence relating to business matters, 
advertising, subscriptions to the ANNALS, inquiries 
concerning membership in The American College 
of Physicians, et cetera, should be addressed to the 
Executive Director. 


= 
| 
. 
i. 


EDITORIALS 


As I was going 
up the stair 
I met a man 
who wasn’t there. 
I met him there 
again today. 
I wish, I wish he'd 
stay away. 
—Hughes Mearns 
from “The Psychoed” (1899) 


R. WESSLER’s EDITORIAL in the Febru- 
D ary 1961 issue of Circulation (1), 
“Thromboangiitis Obliterans: Fact or 
Fancy,” in which he brings forth his argu- 
ments in favor of “Fancy,” deserves a re- 
sponse. Much of this editorial is based on 
an article, by himself and others, which 
appeared in the July 9 issue of the New 
England Journal of Medicine (2). This in 
turn was based to a considerable extent on 
clinical and pathological studies of 84 pa- 
tients in the selection of whom the authors 
“fully appreciate several types of bias.” 
They were, in fact, all patients discharged 
from the Beth Israel Hospital in Boston 
from 1946 to 1960 with a clinically substan- 
tiated diagnosis of peripheral arterial occlu- 
sion before the age of 45. Such a selection 
was made presumably because “the litera- 
ture fails to provide a clear clinical profile 
of the patient with thromboangiitis obliter- 
ans,” although many of the authors listed 
in Wessler’s references have made a cred- 
itable attempt at doing so. The selection 
was apparently designed only to “at least 
include a significant number of patients 
with clinically overt thromboangiitis oblit- 
erans.” 

Such a selection was of use to the authors 
in demonstrating that there is no specific 
histological lesion, which may be true. I 
will agree that the present technique of 
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the morbid anatomist has not been sharp- 
ened to the point that various causes of 
arterial occlusion can be distinguished from 
one another. However, as a clinical statis- 
tical study of what is presently considered 
to be Buerger’s disease the selection has 
obvious limitations. 

This brings us to our points of disagree- 
ment. 

1. Doctor Wessler states: “Retention of 
thromboangiitis as an entity has been urged 
by some investigators because, in their 
opinion, the diagnosis of Buerger’s disease 
describes a characteristic and recognizable 
clinical picture. Such findings, however, do 
not define a disease.” Dorland’s Illustrated 
Medical Dictionary defines disease in this 
way: “A definite morbid process having a 
characteristic train of symptoms; it may 
affect the whole body or any of its parts, 
and its etiology, pathology, and prognosis 
may be known or unknown.” According to 
this definition, then, we are presently un- 
concerned about the findings of the pa- 
thologist in establishing Buerger’s disease 
as a disease. For this and for other reasons 
I do not agree with Wessler that Buerger’s 
disease “cannot be considered an entity in 
either the clinical or pathological sense.” 

2. Although certain of the disease proc- 
esses diagnosed as Buerger’s disease have 
undoubtedly been either due to or compli- 
cated by atherosclerosis, thrombosis, or 
embolism, I cannot agree that all patients 
with peripheral arterial obstruction before 
the age of 45 have atherosclerosis, systemic 
embolization, or peripheral thrombosis 
singly or in combination. 

3. It has not been our experience that 
“in individual patients no clear correlation 
can be predicted between the continuation 
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of smoking and the progression of the 
arterial insufficiency.” 

4. I do not see the advantage of adding 
one entity whose exact etiology and pa- 
thology are unknown (Buerger’s disease) to 
another entity or group of entities whose 
etiology and pathology are unknown. 

Why should Buerger’s disease be consid- 
ered to be a clinical entity? We grant that 
it has become less frequent, but the picture 
of men in their 30’s and 40’s with both 
legs and many phalanges of the upper ex- 
tremities amputated, holding a cigarette 
between the pussy stumps of two fingers, 
is still vivid in the minds of many of us. 
Such individuals were used as horrible ex- 
amples to patients recently diagnosed as 
having Buerger’s disease in the hope of 
persuading them to stop smoking. Fifteen 
to 30 years ago the wards were frequented 
by these men of many amputations, but 
they are now conspicuous by their absence. 
What were considered to be cases of Buer- 
ger’s disease have certainly decreased nu- 
merically. However, arteriosclerosis is still 
flourishing! If these patients had arterio- 
sclerosis, why have they become practically 
nonexistent? The very fact that such pa- 
tients are seen less frequently in our hos- 
pitals where arteriosclerosis continues to 
prevail strongly suggests the existence of a 
different disease process. 

As for upper extremity involvement, our 
own series of those whom we consider to 
be patients with Buerger’s disease is, of 
course, markedly different from the series 
of patients with peripheral arterial occlu- 
sion described by Wessler, in which only 
two of 84 had finger amputations and only 
six had signs of finger ischemia. In our 
series of 68 patients eight had one or more 
(generally more) fingers amputated, 16 had 
radial or ulnar pulses missing, and 27 had 
signs of ischemia in the fingers. 

McKusick’s observations of “Buerger 
Syndrome in the Orient” (3) includes 28 
patients, all of whom were males, 17 of 
whom had upper extremity involvement, 
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TABLE 1. Characteristics of Three Series of Patients 
with Obliterative Peripheral Arterial Disease 


Hospital of 
University 
McKusick of Penna. Wessler 


About 30 38 at first Less than 45 
admission 
Total patients 28 68 


Average age 


Upper extremity 
involvement 61% 40% 

Evidence of 
heart disease 0% 19% 45% 


100% 100% 95% 


Smoking 


and all of whom smoked. None of them 
had evidence of arteriosclerosis or thrombo- 
embolism, conditions which he said were 
“excessively rare” in Korea and Japan. (He 
reports a series of 342 consecutive autop- 
sies on Oriental adults with no coronary 
artery disease and with only mild aortic 
atheromata.) The age at onset was below 
35 in 20 of the 28 patients. 

All of our patients smoked. It could be 
argued that this fact was used as a diag- 
nostic criterion. Nevertheless, there was no 
progression of the vascular lesions after 
abstinence from tobacco, as was also noted 
by Silbert (4). 

Comparing McKusick’s and our series 
with that of Wessler, one can easily see 
that his selection must have included a 
large number of patients with arterio- 
sclerosis, which was less frequent in our 
group and practically absent in McKusick’s 
almost “pure strain” (Table 1). 

Possibly Buerger’s disease in Boston is a 
rarity, just as are the subcutaneous nodules 
of rheumatic fever in Philadelphia. How- 
ever, the fact that thromboangiitis obliter- 
ans is very rare in Boston, and has become 
less frequent in Philadelphia, certainly can- 
not be cited as proof that it never existed 
or that it does not still exist. This seems 
to be abundantly clear from McKusick’s 
report. 

In some ways obliterative arterial disease 
is in about the same position as was jaun- 
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TABLE 2. 


Average age 
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below Age of 40 and Those above Age of 40 


Buerger’s Disease 


38 


Arteriosclerosis 
Without Diabetes 


Below 40 
96% male* 


Unknown but probably 


connected with fat 
in some way 
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Some Distinctions between Buerger’s Disease and Arteriosclerosis in Patients 


Arteriosclerosis 
Without Diabetes 


Above 40 
60% male 


Unknown, possibly 
connected with fat 
in some way 


Sex 98% male 

Etiology Unknown but probably 
connected with 
tobacco 

Use of tobacco 100%t 

History of phlebitis Common 

Upper extremity involvement Frequent 

Lower extremity involvement Frequent 

Multiple limb involvement Common 


Involvement of aorta Excessively rare 


Evidence coronary artery Not common 


involvement 
Vasospasm Marked at onset 
Ulcers Moist, deep and 
invasive 
Average cholesterol 225f 
Aneurysm Extremely rare 


* Gertler et al. (5). 


90%* 75-85% 
Coincidental Rare 

Very rare Rare 

Rare Quite common 


Extremely rare Common in lower 


extremities 
Rare Common 
Common Common 
Slight Slight 
Rare Dry and often 
superficial 
286* 259* 
301f 200 


Extremely rare Not uncommon 


t Hospital of the University of Pennsylvania statistics (6). 


t Lawry et al. (7). 


dice before the publication of “De Sedibus 
et Causis Morborum” by Giovanni Battista 
Morgagni in 1761. In this treatise the find- 
ings of proper post-mortem examination 
were first described. Long before this, how- 
ever, jaundice was mentioned as a clinical 
entity and physicians as far back as Hip- 
pocrates must have observed icterus in the 
young with recovery, icterus with pain in 
the middle aged with and without recov- 
ery, and icterus without pain and without 
recovery. These must have been recognized 
as different diseases by the more discerning 
members of the profession. Now we have 
arterial occlusive disease in young people 
mostly affecting peripheral vessels with 
normal blood lipids, in young people 
mostly affecting the coronary arteries with 
high blood lipids, in young people affect- 


ing both heart and peripheral blood ves- 
sels with diabetes, in young and in older 
people affecting both without particularly 
high blood lipids, and in others. Perhaps 
the distinction in the case of arterial occlu- 
sive diseases will be as obvious as that in 
the case of jaundice when we have devel- 
oped more definitive pathological tech- 
niques. 

The above table does not necessarily de- 
fine Buerger’s disease as a distinct disease, 
particularly since the young arteriosclero- 
tics are generally chosen from patients who 
definitely have coronary artery disease, 
while Buerger’s is almost always chosen 
from those who definitely have extremity 
involvement. It is interesting to note, how- 
ever, that in their intensive study of 100 
patients who had coronary disease before 
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the age of 40, Gertler and White (5) make 
no mention of intermittent claudication, 
usually the earliest symptom of peripheral 
arterial disease of the lower extremities. 
Possibly the term ‘“‘thromboangiitis oblit- 
erans,” implying a definite histopathologi- 
cal finding, should be discarded. However, 
from a clinical point of view the loss of 
tissue of the upper extremity through gan- 
grene, the one hundred per cent smoking, 
the relative rarity of heart involvement, the 
frequent co-existence of migratory phlebi- 
tis, the almost invariable marked early 
vasospasm, and the average low cholesterol 
level are all items not usually connected 
with atherosclerosis in the young, or in 
the old, for that matter. At this stage of 
our knowledge of arterial occlusion they 
seem to me enough to constitute “a definite 
morbid process having a characteristic train 
of symptoms,” i.e., Buerger’s disease. 
Fortunately, the burden of proof is on 
the individual who says Buerger’s disease 
is fancy. ‘To me it seems much more pro- 
gressive to consider arterial occlusion in the 
young with and without hyperlipemia, ar- 
terial occlusion in the young with diabetes, 
arterial occlusion in the old, Buerger’s dis- 
ease, multiple thromboemboli of known or 
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unknown etiology, and arterial occlusion 
associated with collagen disease each as a 
separate entity for research, clinical, and 
teaching purposes, rather than to try to 
force all of them or any combination of 
them into the same overworked category. 


ORVILLE HorwITzZ, M.D., F.A.C.P. 

Hospital of the University of 
Pennsylvania 

3400 Spruce Street 

Philadelphia 4, Penna. 
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The Diagnostic Dilemma of Severe Staphylococcal Infections 


S THE GROWTH of medical knowledge 
becomes more complex, the hazard 
arises that the clinician may lose touch 
with basic principles of the medical sci- 
ences. A paper in this issue of the ANNALS 
by Woodley and Hall (1) reports on the 
management of the difficult problem of se- 
vere staphylococcal infections with vanco- 
mycin. Before an effective program of 
management of this often fatal disease can 
be started with confidence, the clinician 
requires accuracy of diagnosis. ‘These seri- 


ous infections present a challenging prob- 
lem to modern medicine in diagnosis and 
management needed to reduce the fatality 
rate and expense of prolonged stay in 
hospitals. 

Since the physician has the responsibility 
of directing the diagnostic program, he 
should know the limitations and potenti- 
alities of the methods employed in diagnos- 
tic bacteriology. The bacteriologist who 
may not be aware of the clinical problem 
may fail to seek clues which the physician 
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may provide by observation of the sick 
patient. If maximal efficiency in diagnosis 
is to be achieved, the flow of information 
between the bacteriologist and the clini- 
cian must be bidirectional when they are 
confronted with a serious infectious dis- 
ease. 

Hemolytic coagulase positive Staphylo- 
coccus aureus is frequently found on the 
skin, clothing, and in the upper respiratory 
tract and colon of patients with febrile ill- 
ness caused by other microbiological agents. 
Because routine bacteriological cultures 
may contain these microorganisms as con- 
taminants, patients may be erroneously 
diagnosed as being infected with Staphylo- 
coccus. Contrarily, and too often, patients 
with staphylococcal infections are not rec- 
ognized as being infected with these bac- 
teria until the disease advances from a 
state which is susceptible to appropriate 
therapy, to an advanced condition, mani- 
fested by bacteremia and characteristic me- 
tastatic abscesses, which is extremely resist- 
ant to therapy. In a period of a few hours, 
the disease may be transformed from one 
that may be treated rapidly and successfully 
to a condition that requires surgical inter- 
vention, many months in the hospital, and 
the prolonged use of expensive antibiotics, 
and that frequently has a fatal result. 

How can this dilemma be resolved to 
allow more confident diagnosis and rapid 
institution of appropriate specific antimi- 
crobial therapy early in the course of the 
disease? The Gram stain, if properly per- 
formed and interpreted, offers the physician 
and the bacteriologist a definite temporal 
advantage over the routine culture. Both 
methods should be used. The Gram stain of 
properly collected material, which is repre- 
sentative of the infected site, is an excellent 
diagnostic tool too infrequently considered 
and inadequately appreciated. In staphylo- 
coccal disease, particularly pneumonia, em- 
pyema, meningitis, suppurative arthritis, 
pyelonephritis, enterocolitis, and surgically 
incised abscesses, the Gram stain provides 
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information within ten to 20 minutes after 
obtaining the specimen. Valuable time is 
thus saved in starting the administration 
of specific therapy, since routine bacterio- 
logical cultures require 18 to 24 hours. The 
direct stain of the specimen allows a more 
confident diagnosis, particularly in patients 
with staphylococcal pneumonia and entero- 
colitis. Bacteriological cultures of sputum 
and feces may be normally positive for 
Staphylococcus aureus; therefore the pres- 
ence of the organisms in culture may have 
no etiologic significance even though they 
produce coagulase. The presence of coagu- 
lase does not prove that the organisms are 
the infective agents. Only by observation 
of the Gram-stained smear of the specimen 
can one arrive at a logical interpretation 
of the importance of the presence of Gram- 
positive cocci arranged in characteristic 
grape-like clusters. Since the bacteriologist 
must examine the culture by Gram stain 
in order to identify the bacteria, it is more 
appropriate to identify bacteria in the 
original specimen in characteristic associa- 
tion with polymorphonuclear neutrophiles 
which may also reveal evidence of phago- 
cytosis. The number of bacteria seen in the 
Gram-stained smear is helpful in interpre- 
tation provided the observer is acquainted 
with the microscopic appearance of the 
normal specimen. 

This concept uses the Gram stain for 
rapid diagnosis at the time the patient is 
first seen by the physician. Cultivation on 
bacteriological media provides confirma- 
tion of the diagnosis and allows isolation 
of a culture for the determination of sus- 
ceptibility to antibiotics on the following 
day. In most instances, results of in vitro 
tests for susceptibility to antibiotics are not 
available to the physician until the third 
day. 

The most successful program of manage- 
ment of patients with severe staphylococcal 
disease in which surgical drainage cannot 
be accomplished, requires the introduction 
of an antimicrobial agent at the site of 
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infection quickly and in a concentration 
which is bactericidal. In other infections 
such as Group A streptococcal pharyngitis, 
uncomplicated pneumococcal pneumonia, 
gonorrhea, and syphilis, this desirable state 
is accomplished by the administration of 
penicillin by a variety of methods. These 
diseases are successfully managed partly be- 
cause the concentrations of penicillin ob- 
tained are greater than the bactericidal 
concentrations for these etiologic agents. 
An analogous situation in severe staphylo- 
coccal disease is desirable, but too infre- 
quently attained. Antibiotics which have 
only a bacteriostatic effect on staphylococci 
may not be successful in controlling the 
infection. The administration of combina- 
tions of antibiotics, with each present in 
bacteriostatic concentrations, does not ap- 
pear to be as advantageous as the attain- 
ment of bactericidal concentration of a 
single antibiotic. Oral administration of 
antibiotics, which appear to inhibit the 
culture of Staphylococcus aureus with the 
commonly used disc method for determina- 
tion of antibiotic susceptibility, may not 
provide effective bactericidal concentra- 
tions at the site of staphylococcal infection. 
This method of determining susceptibility 
does not provide information regarding 
the bactericidal effectiveness of an anti- 
biotic. 

It is reported that resistance of Staphylo- 
coccus to vancomycin is not a problem at 
the present time. A regimen of intravenous 
administration of this antibiotic should be 
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selected that will provide effective concen- 
trations. A continuous slow infusion of the 
recommended daily dose throughout a 24- 
hour period may not provide bactericidal 
concentrations at the site of infection since 
the rates of neutralization of activity and 
excretion may equal or surpass the rate of 
administration. More effective concentra- 
tions can be attained either by the admin- 
istration of a booster dose in ten to 30 
minutes four times per day, or with a 
single booster dose and a constant intra- 
venous infusion of the remainder of the 
daily dose during the rest of the day. A 
similar pattern should be repeated daily 
thereafter. As with any antibiotic, the clini- 
cian should be aware of possible toxic reac- 
tions. Thrombosis of the vein is a problem, 
but the incidence of this nuisance can be 
decreased by inserting a catheter into the 
superior or inferior vena cava when treat- 
ment is to be conducted for a long period 
in an acutely ill patient. If a positive diag- 
nosis of staphylococcal disease is made 
early, this antibiotic, when properly utilized 
with bactericidal concentrations, offers 
great benefit to a seriously ill patient. 


Rosert I. WIsE, M.D., PH.D. 
Jefferson Medical College 
1025 Walnut Street 
Philadelphia 7, Penna. 
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Clinical Disorders of the Pulmonary Circula- 
tion, Edited by RayMonp DALEY, M.A., M.D. 
(Camb.), F.R.C.P., JOHN F. Goopwin, M.D. 
(Lond.), F.R.c.p., and Rosert E, STEINER, M.D. 
(N.U.I.), M.R.C.P., D.M.R., F.F.R. 364 pages; 25.5 
x 19.5 cm. Little, Brown and Company, Bos- 
ton, 196]. Price, $14.00. 

This monograph from England was written 
by nine contributors who were well chosen for 
their differing but complementary research and 
teaching interests relating to cardiovascular pul- 
monary physiology and disease. Dr. Daley has 
written three chapters, Dr. Goodwin four. Each 
of the other authors has been responsible for 
one chapter. 

The initial chapters are devoted to pulmo- 
nary vascular anatomy, pathology, radiology, 
and to respiratory function, pulmonary blood 
flow, and a classification of pulmonary hyper- 
tension. Chapters on electrocardiography, mitral 
valve disease, congenital heart disease, and 
chronic cor pulmonale comprise that portion 
of the text particularly concerned with the 
effects of heart disease upon the lungs and lung 
disease upon the heart. Finally, there are dis- 
cussions of the hyaline membrane syndrome, 
emphysema, pulmonary thromboembolism, and 
pulmonary edema. The chapters vary in empha- 
sis and approach, reflecting the various interests 
and academic disciplines of the contributors. 
Although the resulting volume is rather uneven 
in its depth, there are sections which are written 
with outstanding clarity and authority. C. V. 
Harrison’s chapter on pathology, with its con- 
cise and well organized discussions, can well 
be read as an introduction to most of the mate- 
rial included in this monograph. This section, 
as well as the chapters on radiology (Steiner), 
mitral valve disease (Goodwin), and chronic 
pulmonary disease (Hugh-Jones) should be of 
interest and value to the student, the practi- 
tioner having occasional contact with these 
problems, and the specialist. There are many 
other parts of this book which may be read with 
profit. In fact, most readers will probably find 
something of value in each chapter. 

The book as a whole, however, seems to fall 
short of being a comprehensive review. It would 
seem that the bronchial circulation, for exam- 


ple, should deserve a more complete and organ- 
ized consideration than that afforded by scat- 
tered comments in several chapters. Most 
standard textbooks of physiology and several 
small reviews offer more complete and under- 
standable discussions of pulmonary anatomy, 
physiology, and respiratory function testing 
than can be found in this book. This volume 
would be more useful if greater emphasis had 
been given these basic subjects and less space 
had been devoted to electrocardiography and 
congenital heart disease. While some considera- 
tion of electrocardiography and certain of the 
congenital lesions is needed, much of the mate- 
rial included in these sections seems to con- 
tribute little to the theme of this monograph. 
Nevertheless, the volume has merit. It can serve 
a purpose in the working library of the resident 
in medicine and the practitioner who meets 
problems relating to disorders of the pulmonary 
circulation. It deserves a place in hospital and 
medical school libraries. 
CLAUDE R. JOYNER, M.D. 


Bedside Medicine. By I. SNAPPER, M.D. 561 
pages; 23 x 15.5 cm. Grune & Stratton, Inc., 
New York, 1960. Price, $14.50. 

Today, how many physicians would have the 
courage to write, unaided, a text on the whole 
range of internal medicine? Dr. Snapper had 
the courage for this task, and for this, full 
praise to him. 

No likely buyer should think that he will get 
from Dr. Snapper a systematic treatise on the 
nature of diseases or on diagnosis and treat- 
ment. Some of the essays do cover the topics 
found in conventional textbooks—etiology, 
pathogenesis, diagnosis, and treatment—but 
from essay to essay Dr. Snapper shifts empha- 
sis heavily, sometimes veering off into historical 
sketches, sometimes into his experience with 
geographical differences in expression of dis- 
ease. That this book is Dr. Snapper’s is clear 
enough; he has not added citations or a bibli- 
ography, an omission which often blurs the line 
between his views and those drawn from others. 

The chief flaw in Dr. Snapper’s book—a weak 
grasp of current metabolic interpretations— 
proves that medicine is a discipline of stagger- 
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ing complexity; his essays provoke the question 
of whether any man can now master the view 
of disease from the bedside and that from the 
laboratory. He is still willing to attribute the 
osteomalacia of idiopathic steatorrhea to a 
failure in absorption of vitamin D, although 
Nassim and others have shown clearly that the 
vitamin is no more effective in promoting cal- 
cium absorption when given parenterally in 
this disorder than when given by mouth. He 
fumbles with the pathogenesis of renal tubular 
acidosis when he points to impaired ammonia 
excretion as its prime defect. He should have 
read the literature of the past decade on potas- 
sium depletion before deciding that in primary 
aldosteronism, “since a mild hypernatremia is 
commonly found, a hypochloremic alkalosis 
results.” In trying to account for the varied 
lesions of renal osteodystrophy with his unitary 
theory, Dr. Snapper has followed a line of 
logic which is simple but untenable. 

As well as this flaw, his book has merits. Dr. 
Snapper has practiced clinical medicine for 
many years, and from this experience he brings 
helpful advice. He points out how physical 
diagnosis suffers in our noisy wards and how 
physician and patient might understand each 
other more readily if their exchanges took place 
in an office by a quiet and secluded garden. He 
offers good counsel on whether or not to tell 
the patient with cancer the nature of his dis- 
ease. His practical advice on simple means for 
estimating steatorrhea and on detecting facti- 
tious fevers is sound. 

Dr. Snapper’s age gives him a perspective 
younger men should envy. He has seen the 
medical world run through a full cycle of views 
on Cushing’s syndrome. He notes how the de- 
termination of the freezing point of serum and 
urine, recently revived by renologists with their 
osmometers, preceded the use of urea determi- 
nations for the estimation of renal function. 
His historical notes on the development of high 
altitude sanitoria for tuberculous patients, on 
the evolution of concepts of sarcoidosis, and 
on other topics color his canvas. 

Dr. Snapper’s book is rich in aphorisms 
drawn from accurate and direct clinical ob- 
servation, but weak in contemporary metabolic 
interpretation. His book will encourage all 
practitioners to keep their eyes open when they 
see their patients; it will correct the nutritional 
deficiency in the younger men who have been 
overstuffed with the laboratory view of disease. 


Epwarp J. HuTH, M.D. 
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Intra-abdominal Crises. By KENNETH D. KEELE, 
M.D., F.R.C.P. and NORMAN M. MATHESON, 
F.R.C.S., M.R.C.P., F.A.C.S. 397 pages; 21.3 x 14 
cm. Butterworth, Inc., Washington, D. C., 
1961. Price $10.00. 

The authors prepared this book on Jntra- 
abdominal Crises for physicians in practice or 
in hospital training. Unfortunately, they have 
not matched the high standard previously 
achieved in this particular field of medical lit- 
erature. Descriptions of important acute ab- 
dominal diseases are often incomplete and are 
presented with little reference to disordered 
anatomy and function. A tendency to dogma- 
tism about controversial subjects may annoy 
the experienced reader and mislead the neo- 
phyte. Many relatively uncommon entities are 
adequately discussed, and helpful chapters deal 
with symptoms, physical findings, and the ex- 
clusion of extra-abdominal disease. The refer- 
ences are few, but select. The sections on early 
management, fluid and electrolyte disorders, 
hepatic and renal failure, and laboratory pro- 
cedures are too brief to be useful, and contain 
frequent questionable statements. 

The book is durably bound and is a handy 
size for the ward or the emergency room. It is 
well printed, illustrated, and indexed. 

H. PHEvps Porter, JR., M.D. 


Recent Advances in Renal Disease. The Pro- 
ceedings of a Conference Held in London 
at the Royal College of Physicians of London, 
July 22-23, 1960. Edited by M. D. Mite. 
254 pages; 23 x 15.3 cm. J. B. Lippincott 
Company, Philadelphia, 1961. Price, $5.00 
(paper bound). 

This collection of papers from a London 
symposium is like a soup my mother used to 
make—some dried beans and some meat, but a 
palatable and fresh soup withal. The review 
copy reached my desk exactly seven months 
after the program opened. 

The target for these papers appears to be 
the clinician who is interested in kidney dis- 
ease but who cannot quite keep up with his 
clinical journals. Let us hope that he does not 
look to this book for an exposition of recent 
advances in renal physiology. Dr. Black, in his 
essay, “Normal Function,” seemed to promise 
an explanation of the countercurrent mecha- 
nism for concentrating urine, but he never 
finished the task, despite Dr. Dent's request in 
discussion from the floor: “I only want to ask 
Professor Black if he will be kind enough to 
explain the wretched thing to us—he did say 
he would—I do not think he did.” Happily, 
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only one other essay in the collection is as 
diffuse and sketchy as this one. 

Some of the papers are adequate summaries 
in their areas but are mistitled. De Wardener’s 
paper on diagnosis and treatment (of pyelo- 
nephritis) turns out to be largely an account of 
his experience with the pyrogen test. Dent's 
paper, “Inborn Errors of Metabolism,” is con- 
fined, in fact, to a discussion of primary and 
secondary aminoacidurias. And Friedman’s ac- 
count of his immunologic studies of the 
glomerular lesions in glomerulonephritis and 
lupus nephritis is headed simply, ‘Lupus 
Nephritis.” 

The papers, in the main, were worth pub- 
lishing and are worth reading. Milne gives a 
good account of the natural history of the usual 
types of acute renal failure. Drawing on his 
own experience with functional testing, Wrong 
presents a useful summary of methods for in- 
vestigating concentrating ability and acid ex- 
cretion. A section on The Nephrotic Syndrome 
includes detailed papers by Squire on the pro- 
tein disorders in this complex, by Loughridge 
on renal amyloidosis, and by Smart and Hol- 
land on treatment. Spencer presents a useful 
assessment of unilateral nephrectomy for treat- 
ment of hypertension due to less than bilateral 
renal ischemia and outlines a scheme for the 
diagnosis of this type of lesion. Two of the 
essays, those by Stanbury and Rosenheim, are 
most attractive because they pose clearly the 
vexing questions in the areas they discuss. Stan- 
bury describes his recent studies of renal osteo- 
dystrophy; his findings show clearly that the 
exact nature of this disorder will not be un- 
covered by the use of conventional metabolic 
balance techniques. The essay by Rosenheim on 
pyelonephritis is a résumé of recent studies of 
this disease. Despite a rebirth of intense re- 
search, pyelonephritis, most important in inci- 
dence and consequences, is still a baffling prob- 
lem. The common history of pyelonephritis, 
that of repeated attacks of “pyelitis” culminat- 
ing in contracted kidneys and hypertension, is 
not an adequate description of its pathogenesis. 
What is the sequence and nature of the silent 
development of this lesion in patients who are 
finally found to have it though they have never 
had attacks of “acute pyelitis?’” How many 
women with one or two attacks of “pyelitis” 
associated with pregnancy finally develop ad- 
vanced pyelonephritis? 

This collection of papers is recommended to 
all physicians with a clinical interest in renal 
disease, especially if they have not followed 
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closely in the past four or five years the devel- 
opments reported here. ‘The publishers’ wise use 
of photo-offset reproduction of typescript and 
of cheap but sturdy and flexible binding has 
held the cost of this book down to that of a 
good steak dinner. 


Epwarpb J. HuTH, M.D. 


Metabolic Effects of Adrenal Hormones. Ciba 
Foundation Study Group No. 6. Edited by 
G. E. WoOLSTENHOLME, O.B.E., M.A., M.B., 
M.R.c.P. and MAEVE O’Connor, B.A. 109 
pages; 19 x 12.5 cm. Little, Brown and Com- 
pany, Boston, 1960. 

This volume is based upon a meeting held 
in honor of Dr. George W. ‘Thorn in London 
in July, 1960. The problem of the action of 
adrenocortical hormones is considered _ pri- 
marily with regard to the eflects of glucocorti- 
coids on carbohydrate, protein, and fat metabo- 
lism. ‘The discussion which followed each pres- 
entation provides, as usual, pithy comment on 
the current thinking in the field. Dr. C. N. H. 
Long, whose classic paper of 1940 remains a 
reasonable summary of our knowledge of the 
subject, contributes a clear and concise review 
of advances since that time. Other contributors 
include A. Korner, from the Department of 
Biochemistry of the University of Cambridge, 
who demonstrated the effects of glucocorticoids 
on in vitro protein synthesis and related them 
to changes in the ribosomes; and H. N. Chris- 
tensen, who reported the effects of cortisol on 
the trapping of amino acids by the liver, Re- 
cent contributions from the Hastings and 
Thorn school of thought are presented by 
James Ashmore and Albert E. Renold. 

This volume is an excellent introduction to 
the problem of the action of glucocorticoids on 
intermediary metabolism. The field, however, 
remains an extremely confusing one and the 
clinician searching for clear-cut answers which 
will relate the effects of glucocorticoids in many 
inflammatory diseases to what is known of their 
physiological and biochemical effects will be 
disappointed in the information which is avail- 
able. Moreover, the effects of glucocorticoids on 
water and electrolyte regulation were not dis- 
cussed at this meeting. 

The volume is handsomely bound, well in- 
dexed, and modestly priced. It provides an 
important reference source for all those inter- 
ested in the effects of corticosteroids. 

ALBERT I. WINEGRAD, M.D. 
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An Atlas of Bronchoscopy. By A. Huzty, M.D. 
95 pages; 25 x 17.5 cm. Grune & Stratton, 
Inc., New York, 1960. Price, $12.50. 

This little volume is a translation of the 
author’s Atlas der Bronchoskopie, published by 
Georg Thieme Verlag, Stuttgart, 1960. 

As any atlas should, this volume lets the il- 
lustrations speak largely for themselves. The 
book begins with an introduction which con- 
cerns itself with the technique of bronchoscopy 
and bronchoscopic photography and the nomen- 
clature of the tracheobronchial tree. This 
method, using a series of numbers to identify 
the various bronchopulmonary segments, differs 
slightly from the Jackson-Huber classification 
which is widely accepted in the United States. 
The illustrations overcome many of the diffi- 
culties that one encounters from variations in 
nomenclature. The 21 chapters cover 20 pages 
and consist of paragraphs explanatory of the 
illustrations which occupy the final 59 pages. 
The book is arranged with legends on each 
left-hand page and six photographs of the 
tracheobronchial tree on each right-hand page. 
Most of the photographs are in color. The 
quality of the black and white photographs is 
commendable. The technical quality of the 
color plates, while by no means poor, does not 
appear to be of the same order of perfection 
as those of the black and white. 

The following subjects are covered: tracheo- 
bronchial anatomy; abnormal openings; ar- 
rangement of mucosal folds and their anoma- 
lies; loss of tone; mechanical factors; blood 
vessels and their distribution; venous varices; 
changes in tracheal form and lumen; inflamma- 
tions; bronchial asthma; idiopathic bleeding; 
sclerosing tracheobronchopathies; Boeck’s sar- 
coid; tuberculosis; silicosis; anthracosis; tumors; 
granulomata; postoperative endobronchial 
changes; and foreign bodies. 

This is a useful reference book which may 
be particularly helpful to the neophyte con- 
cerned with tracheobronchial pathology. The 
text is characterized by a reasonable, common- 
sense attitude, based on obviously broad ex- 
perience in endoscopy. 

JoserH P. ATKINs, M.D. 


Neuroradiology Workshop. Vol. I: Scalp, Skull 
and Meninges. By Leo M. DAvIpoFF, M.D., 
Haroip G. JACoBsON, M.D., and Harry M. 
ZIMMERMAN, M.D. 256 pages; 28 x 20 cm. 
Grune & Stratton, Inc., New York, 1961. 
Price, $16.50. 

Volume I (tumors of scalp, skull, and menin- 
ges) is the first of a proposed three-volume 
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series of case reports from the weekly neuro- 
surgical clinicopathological conferences held at 
the Montefiore Hospital of New York. The 
verbatim transcription of each case has been 
well edited, expanded, and organized so that 
the clinical history, physical examination, roent- 
gen interpretation, neurological examination, 
and opinion are closely correlated with opera- 
tive reports and neuropathological interpreta- 
tion. The senior editors, who are recognized 
leaders in the fields of neurosurgery, radiology, 
and pathology, discuss almost every case with 
authority based on vast experience in their 
respective fields. 

The first chapter is a short but excellent 
résumé of the history and development of 
neuroradiology. The other three chapters dis- 
cuss tumors of the scalp, skull, and meninges. 
Chapter 2, only three pages long, discusses 
craniocerebral tumors in general and the pat- 
tern and mechanism of increased intracranial 
pressure. Chapter 3 (63 pages) presents 14 cases 
of tumors involving the scalp and the skull. 
Chapter 4 (173 pages) comprises three-fifths of 
the book and presents 27 different case reports 
of meningioma. Each of these 27 cases is ana- 
lyzed separately and each presents somewhat 
different signs, symptoms, and location of 
tumor. There is an adequate index in the back 
of the volume. 

The cases in both Chapters 3 and 4 are well 
presented and discussed. The multiple roent- 
genographic reproductions are of very good 
quality for the most part. If the two succeeding 
volumes of this series approach this volume in 
their quality and presentation of case material, 
this series will indeed be an indispensable addi- 
tion to the libraries of students and _practi- 
tioners of neurology, neurosurgery, and neuro- 
radiology. Very few institutions would be able 
to contribute the wealth of case material equal 
to that presented here. However, the high qual- 
ity of diagnostic acumen and surgical judgment, 
coupled with excellence of pathologic reporting 
and patient follow-up, set high standards we 
should all attempt to equal. 

The second volume will cover neoplasms and 
other tumors of the brain and its appendages 
(publication date, December, 1961). Volume III 
will be devoted to non-neoplastic lesions of the 
craniocerebral structures, as well as to diseases 
of the spine and spinal cord (publication date, 
June, 1962). Although each volume is to have 
its own index, I hope that the publishers will 
consider inclusion of an over-all index for the 
three volumes. 

P. PENDERGRASS, M.D. 
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Report of the Committee on the Control of 
Infectious Diseases, 1961 Ed. Avex J. STEIG- 
MAN, M.D., Chairman. 132 pages; 23 x 15.5 
cm. American Academy of Pediatrics, Evans- 
ton, Ill., 1961. Price, $1.00 (paper bound). 
The contents of this valuable, concise, and 

inexpensive handbook are clearly described in 

its introduction, though not in its title: 


“Part I deals with procedures designed to 
prevent or modify infection by active or 
passive immunization. 

“Part II includes, under headings of indi- 
vidual disease entities, brief summaries of 
information and recommendations pertinent 
to the recognition and management of each 
disease in the patient, in exposed susceptibles, 
and in the community.” 


Some useful tables comprise Part III. Two of 
these give dosages of antibiotic and chemo- 
therapeutic agents for older infants and chil- 
dren and for premature infants, newborns, and 
oliguric children. Antimicrobic spectra are 
shown in the third table. The fourth table lists 
toxic reactions to antimicrobial agents. 

The editors of the Report should change its 
title in future editions to one more precisely 
descriptive, perhaps to Handbook on Infectious 
Diseases. Such a change might help to attract 
the attention of nonpediatric physicians to this 
book. 

All physicians who ever care for patients of 
any age with infectious diseases should own 
this handbook. A copy should be in every hos- 
pital library and school or camp infirmary. 

Epwarpb J. HuTH, M.D. 


Haematology and Blood Groups. Papers from 
the British Medical Bulletin. Edited by D. A. 
G. Gatton and K. L. G. Goxpsmirn. 169 
pages; 28.5 x 22 cm. The University of Chi- 
cago Press, Chicago, Ill., 1961. Price, $4.00. 
This volume contains the papers presented in 

the British Medical Bulletin, Vol. 15, Nos. 1 

and 2, 1959. Fourteen chapters deal with hema- 

tology and fourteen with blood groups. The 
list of authors reads like a Who’s Who of Eng- 
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lish hematology and blood transfusion. The 28 
chapters are well written, are easily understood, 
and cover their subjects well. They are up to 
date and well documented. 

This excellent collection will be a great boon 
to those who do not usually read the British 
Medical Bulletin. It is highly recommended to 
all practitioners of medicine who would like 
to know the latest views on the subjects covered. 
Haroip A. WURZEL, M.D. 


Précis de Bactériologie. By Rosert Le Guyon. 
955 pages; 24.5 16 cm. G. Doin & Cie., 
Paris, France, 1961. Price, NF 95. 

This textbook of bacteriology is divided into 
seven parts. The first part includes chapters on 
bacteriological techniques and on general top- 
ics, including bacterial morphology, physiology, 
and immunology. Three chapters on bacteria 
of the atmosphere, of water, and of soil make 
up the second part. The remaining parts are 
systematic descriptions of the aerobic and an- 
aerobic bacteria, spirochetes, rickettsiae, and 
viruses, 

No bibliography is included. 

Epwarp J. HuTH, M.D. 


Proceedings: Conference on Physiological As- 
pects of Water Quality, September 8-9, 1960. 
Edited by Harry A. Faser and Lena J. 
Bryson. 244 pages; 26.5 x 20.5 cm. Published 
by Research and Training Grants Branch, 
Division of Water Supply and Pollution Con- 
trol, U. S. Public Health Service, Washington 
25, D. C. (Paper bound.) 

The topics covered by this group of papers 
are the analysis of water for inorganic and 
organic constituents; the occurrence and effects 
of trace metals in water; the physiological 
effects of insecticides; and the toxic effects of 
organic contaminants in water. Some of the 
papers are sketchy; others present their topics 
in detail. Physicians who are concerned with 
problems in public health and toxicology but 
who are not well acquainted with these topics 
should find this book useful. 

Epwarp J. HuTH, M.D. 
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Books recently received are acknowledged in 
the following section. So far as is practicable 
those of special interest will be selected for 
review, but it is not possible to discuss all 
of them. 


American Heart Association Monograph. Car- 
diovascular Abstracts I—1960, Selected from 
World Literature. Edited by STANFORD WEss- 
LER, M.D. 192 pages; 26 x 19 cm. Published 
by the American Heart Association, Inc., 
New York 10, N. Y., 1961. (Paper bound.) 

American Heart Association Monograph. No. 2. 
Symposium on Coronary Heart Disease. Ed- 
ited by HerRRMAN L. BLUMGART, M.D. 154 
pages; 26 x 19 cm. Published by the Ameri- 
can Heart Association, Inc., New York 10, 
N. Y., 1961. (Paper bound.) 

Annual Review of Medicine. Vol. 12. Davin A. 
RYTAND, M.D., Editor; WiLt1AM P. CREGER, 
M.p., Associate Editor. 455 pages; 23 x 16 
cm. Annual Reviews Inc., Palo Alto, Calif., 
1961. Price, $7.00. 

The Association of American Physicians: Its 
First Seventy-five Years. By JAMEs Howarp 
MEANS, M.D. 316 pages; 24 x 15.5 cm. The 
Blakiston Division of McGraw-Hill Book 
Company, Inc., New York, 1961. Price, $10.00. 

Blood Platelets. International Symposium of 
the Henry Ford Hospital. Edited by SHIRLEY 
A. JOHNSON, PH.D., RAyMonpD W. Monro, 
M.D., JOHN W. REBUCK, M.D., PH.D., and Ros- 
ERT C. Horn, JR., M.D. 732 pages; 24 x 16 
cm. Little, Brown and Company, Boston, 
1961. Price, $18.50. 

Chronic Cor Pulmonale: Report of an Expert 
Committee. World Health Organization Tech- 
nical Report Series No. 213. 35 pages; 24 x 
16 cm. Compiled and published by the World 
Health Organization, Geneva, 1961; avail- 
able in the U. S. through Columbia Univer- 
sity Press, International Documents Service, 
New York 27, N. Y. Price, 30¢ per copy. 
(Paper bound.) 

Coronary Vasodilators. By R. CHARLIER. 208 
pages; 23.5 x 15.5 cm. Pergamon Press, Ltd., 
Oxford, Eng., 1961. Price $8.50. 

Hematology in Practice. By Steven O. 

SCHWARTZ, M.S., M.D., WILson H. Hartz, JR., 

M.D., and JosEPH H. Rossins, M.p. 329 pages; 

26x19 cm. The Blakiston Division of 

McGraw-Hill Book Company, Inc., New 

York, 1961. Price, $14.00. 
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Books Recently Received 


Annals of 
Internal Medicine 


Inflammation and Diseases of Connective Tis- 
sue. A Hahnemann Symposium, Edited by 
Lewis C. Mitts, M.p. and JoHN H. Moyer, 
M.p. 900 pages; 25 x 16.5 cm. W. B. Saunders 
Company, Philadelphia, 1961. Price, $16.00. 

International Work in Health Statistics, 1948- 
1958. By H. S. Gear, M.D., Y. BrRAUD, M.D., 
and S. SwARoop, fH.D., M.P.H. 56 pages; 24 x 
18 cm. World Health Organization, Geneva, 
1961; available in the U. S. through Colum- 
bia University Press, International Docu- 
ments Service, New York 27, N. Y. Price, 
60¢ per copy. (Paper bound.) 

Medicine—A Lifelong Study. Proceedings of the 
Second World Conference on Medical Edu- 
cation, Chicago, 1959. Compiled by the World 
Medical Association. 816 pages; 24.5 x 16.5 
cm. B.M.A. House, Tavistock Square, Lon- 
don, 1961. Price, $17.00. 

Mental Health in the United States: A Fifty- 
Year History. By NinA RIDENOUR, PH.D., with 
an introduction by WILLIAM C. MENNINGER, 
M.D. 146 pages; 22 x 14.5 cm. Published for 
the Commonwealth Fund by Harvard Uni- 
versity Press, Cambridge, Mass., 1961. Price, 
$3.50. 

Modern Trends in Cardiology. Edited by A. 
MorGANn JONES, M.SC., M.B., F.R.C.P. 277 pages; 
24.5 X 17 cm. Paul B. Hoeber, Inc., Medical 
Division of Harper & Brothers, New York, 
1961. Price, $14.50. 

Molluscicides. Second Report of the Expert 
Committee on Bilharziasis. World Health Or- 
ganization Technical Report Series No. 214. 
50 pages; 24 x 16 cm. Compiled and pub- 
lished by the World Health Organization, 
Geneva, 1961; available in the U. S. through 
Columbia University Press, International 
Documents Service, New York 27, N. Y. 
Price, 60¢ per copy. (Paper bound.) 

The Myth of Mental Illness: Foundations of a 
Theory of Personal Conduct. By THomas S. 
Szasz, M.D. 337 pages; 24 x 16 cm. Paul B. 
Hoeber, Inc., Medical Division of Harper & 
Brothers, New York, 1961. Price, $7.50. 

Précis de Bactériologie. By Ropert LE Guyon. 
955 pages; 24.5 16 cm. G. Doin & Cie, 
Paris, 1961. Price, NF 95. 

Principles of Dynamic Psychiatry, Including an 
Integrative Approach to Experimental and 
Clinical Psychology. 2nd Ed. By Jutes H. 
MASSERMAN, M.D. 332 pages; 24x 16 cm. 
W. B. Saunders Company, Philadelphia, 

1961. Price, $8.00. 
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DEADLINE FOR RECEIPT OF ABSTRACTS 
October 15, 1961 
43d ANNUAL SESSION—APRIL 9-13, 1962 
PHILADELPHIA 


Send abstracts 250 words in length, giving titles, authors’ names, academic 


appointments. Original and 5 copies. May be on: 


1. CLINICAL INVESTIGATION 


2. BASIC MEDICAL SCIENCES as related to 
Internal Medicine 


3. CLINICAL STUDIES AND OBSERVATIONS 


Send to: Edward C. Rosenow, Jr., M.D. 
Executive Director 
AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street 
Philadelphia 4, Pennsylvania 


the Council meeting may be obtained from 
Dr. Jeremiah Stamler, Chicago Board of 
Health, 54 West Hubbard St., Chicago 10, 
Ill., or from the American Heart Association, 
44 E. 23rd St., New York 10, N. Y. 

Oct. 20-22. AMERICAN HEART AssociATION—1961 
ScieNTIFIC SEssIons. Six sessions on clinical 
cardiology will be included in the 34th an- 
nual scientific sessions of the American Heart 
Association to be held at the Americana 
Hotel, Bal Harbour, Miami Beach, Florida. 


MEETINGS 


Sept. 27-29. AMERICAN ASSOCIATION OF MEDICAL 
Curnics, Barbizon Plaza Hotel, New York. 
Dr. Joseph B. Davis, Clinic, 131 N. Washing- 
ton St., Marion, Ind., Secretary-Treasurer. 

Oct. 1-7. COLLEGE OF AMERICAN PATHOLOGISTS, 
Olympic Hotel, Seattle. Dr. Arthur H. Dear- 
ing, Prudential Plaza, Suite 2115, Chicago, 
Executive Director. 

Oct. 18-20. MrrtiInc or AHA Councit on Ar- 


TERIOSCLEROSIS. The Council on Arteriosclero- 
sis of the American Heart Association will 
hold its annual meeting at the Hotel Bal- 
moral, Bal Harbour, Miami Beach, Florida, 
immediately preceding the AHA’s annual sci- 
entific sessions in the same city, Oct. 20-22. 
All interested physicians, whether or not they 
are members of the Council, are invited to 
attend the sessions. Further information on 


A panel or symposium including related in- 
vestigative work will be presented at each 
clinical session. In addition, a total of 18 
other scientific sessions will be held concur- 
rently during the three day program. Regis- 
tration forms, which include applications for 
hotel reservations, are available from the 
American Heart Association, 44 EF. 23rd St., 
New York 10, N. Y. 
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Oct. 22-25. AMERICAN COLLEGE OF GASTROEN- 
TEROLOGY, Hotel Cleveland, Cleveland. Mr. 
Daniel Weiss, 33 W. 60th St., New York 23, 
Executive Director. 

Nov. 5-8. AssOcIATION OF MILITARY SURGEONS 
(68th Annual Convention), Mayflower Hotel, 
Washington, D. C. Rear Adm. Richard A. 
Kern, MC, USNR, Ret., 1726 Eye St., N. W., 
Washington 6, D. C., President. 

Nov. 9-11. Society, INc., 
Penn-Sheraton Hotel, Pittsburgh, Pa. Geron- 
tological Society, Inc., 660 South Kingshigh- 
way Blvd., St. Louis 10, Missouri. 


INTERNATIONAL AND ForREIGN MEETINGS—1961 


Sept. 3-10. SEVENTH INTER-AMERICAN CONGRESS 
oF RapioLocy, S40 Paulo. Dr. Walter Bom- 
fim-Pontes, Secretary General, Rua Cesario 
Motta 112, Sao Paulo, Brazil. 

Sept. 4-7. TENTH INTERNATIONAL CONGRESS ON 
RHEUMATIC Diseases, Rome. Prof. C. B. Bal- 
labio, c/o Clinica Medica, Via F. Sforza 35, 
Milan, Italy. 

Sept. 10. INTERNATIONAL LEAGUE AGAINST Ept- 
LEPsy, Rome. Dr. R. Vizioli, Viale dell’Uni- 
versita, Rome, Italy. 

Sept. 10-14. SrxTEENTH INTERNATIONAL TUBER- 
CULOsIS CONFERENCE, Toronto. Dr. C. W. L. 
Jeanes, Secretary General, 265 Elgin St., Ot- 
tawa, Canada. 

Sept. 15. INTERNATIONAL PANEL ON MULTIPLE 
ScLerosis, Rome. Giovanni Alema, 7th Inter- 
national Neurological Congress, Viale dell 
Universita 30, Rome, Italy, Secretary General. 

Sept. 17-20. SEVENTH SYMPOSIUM, EUROPEAN As- 
SOCIATION AGAINST PoLIOMYELITIS, Oxford. Dr. 
P. Recht, Secretary General, 56, rue Charles 
Legrelle, Brussels 4, Belgium. 

Sept. 21-29. Wortp HEALTH ORGANIZATION, 
Edinburgh. Conference on the training of 
the doctor for his work in the community. 
Palais des Nations, Geneva, Switzerland. 

Sept. 26-30. SrxTH EuROPEAN CONGRESS OF AVIA- 
TION MEDICINE, Paris. Cerma, 5 bis, av. de la 
Porte de Sévres, Paris 15e, France. 

Sept. 27-Oct. 7, NUTRITION SEMINAR IN THE Car- 
IBBEAN, Puerto Rico. International Agency 
Liaison Branch, Office of the Director Gen- 
eral, Food and Agriculture Organization, 
Viale delle Terme di Caracalla, Rome, Italy. 

Oct. 15-20. FourtH INTERNATIONAL CONGRESS OF 
ALLERGOLOGY, Hotel Commodore, New York 
City. Dr. William B. Sherman, 60 E. 58th St., 
New York 22, N. Y., Chairman. 

Nov. 27-29. AMERICAN SociETY OF HEMA- 
ToLocy, Ambassador Hotel, Los Angeles, 
Calif. Dr. Louis Lowenstein, Royal Victoria 
Hospital, Montreal, Quebec, President. 
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POsTGRADUATE COURSES 
UNIVERSITY OF SOUTHERN CALIFORNIA 


Nov. 9-10. RECENT ADVANCES IN MEDICINE, 
Thurs.-Fri. Statler Hotel, Los Angeles. For 
information contact Phil R. Manning, Assoc. 
Dean, Postgraduate Division, USC School of 
Medicine, 2025 Zonal Ave., Los Angeles 33. 


New York MepIcAL COLLEGE 


Nov. 13-17. The Department of Physical Medi- 
cine and Rehabilitation of the New York 
Medical College will conduct a one-week 
course for physicians only in “Rehabilitation 
Care of the Chronically Ill Patient.” The 
course will consist of lectures, seminars, and 
clinical demonstrations. The teaching staff 
will include members of the faculty of the 
medical college, noted guest lecturers, and 
members of the clinical staff of the hospital 
center. Tuition: $150. For further informa- 
tion communicate with Raymond C. Lerner, 
Coordinator, Postgraduate Education, Depart- 
ment of Physical Medicine and Rehabilita- 
tion, New York Medical College, 1 E. 105th 
St., New York 29, N. Y. 


Fitzsimons GENERAL HospiTrAL, DENVER, COLo. 


The fourteenth annual symposium on pulmo- 
nary disease will be held at Fitzsimons General 
Hospital, Denver, Colorado, September 25-29, 
1961. This symposium is cosponsored by the 
American Trudeau Society, the University of 
Colorado School of Medicine, and Fitzsimons 
General Hospital. Tuition fee is $5.00. 

Information concerning enrollment may be 
obtained from the University of Colorado Medi- 
cal School or from the Program Director, 
Colonel Charles S. Christianson, Pulmonary Dis- 
ease Service, Fitzsimons General Hospital, Den- 
ver 30, Colorado. 


OnE-WEEK 
AND ELECTROMYOGRAPHY 


Sept. 18-22. The Department of Physical Medi- 
cine and Rehabilitation, New York Medical 
College—Metropolitan Medical Center an- 
nounces a one-week course for physicians only 
in electrodiagnosis and electromyography. 
The course will consist of lectures, seminars, 
clinical demonstrations, and laboratory ses- 
sions. The teaching staff will include members 
of the faculty of the medical college and 
noted guest lecturers. For applications and 
further information contact Raymond C. 
Lerner, M.S.S.W., Coordinator, Postgraduate 
Education, Department of Physical Medicine 
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and Rehabilitation, New York Medical Col- 
lege, 1 E. 105th St., New York 29, N. Y. 


New York UNIversiry PostGRADUATE MEDICAL 
ScHOoL, New York, N. Y. 


Course No. 481 in occupational medicine will 
be given by the New York University Post- 
graduate Medical School, September 8-Novem- 
ber 10, 1961. ‘Tuition fee is $375, field expenses 
$25. 

Further information can be obtained by writ- 
ing the Office of the Associate Dean, New York 
University Postgraduate Medical School, 550 
First Avenue, New York 16, N., Y. 


AMERICAN COLLEGE OF CHEST PHYSICIANS 


The Council on Postgraduate Medical Edu- 
cation of the American College of Chest Physi- 
cians will present the following postgraduate 
courses during 1961: 


Sept. 25-29. InpustRiAL Cuest Diseases. War- 
wick Hotel, Philadelphia. 

Oct. 23-27. CLintcAL CARDIOPULMONARY PuysI- 
oLocy. Sheraton-Chicago Hotel, Chicago. 
Nov. 13-17. Recent ADVANCES IN THE DIAGNO- 

SIs AND TREATMENT OF HEART AND LUNG 
Diseases. Park Sheraton Hotel, New York 
City. 
Dec, 4-8. RECENT ADVANCES IN DISEASES OF THE 
Cuest. Statler-Hilton Hotel, Los Angeles. 


Tuition for each course is $75 for members 
of the American College of Chest Physicians 
and $100 for non-members. The fee includes 
attendance at the round table \uncheon dis- 
cussions. For further information write Execu- 
tive Director, American College of Chest Physi- 
cians, 112 East Chestnut St., Chicago 11, Ill. 


EXAMINATIONS AND LICENSURE 


AMERICAN Boarp OF Peptatrics: Written: Jan. 
12, 1962. Oral: Atlantic City, April 28—-May 
1; San Francisco, June 15-18; Chicago, Oct. 
6-8; and Pittsburgh, Nov. 30—Dec. 3. Final 
date for filing application for the written 
examination is November 30, 1961. Dr. John 
Mck. Mitchell, Rosemont, Pa., Secretary. 

AMERICAN BOARD OF PREVENTIVE MEDICINE: 
Written examination in public health, avia- 
tion medicine, and occupational medicine, 
Spring of 1962. Dr. Tom F. Whayne, 4219 
Chester Ave., Phila. 4, Pa., Secretary. 

AMERICAN BOARD OF PSYCHIATRY AND NEu- 

roLocy: Chicago, Oct. 9-10, 1961, and New 

York, Dec. 11-12. David A. Boyd, Jr., 102- 

110 Second Ave., S. W., Rochester, Minn., 

Secretary. 
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MEDICAL PERIODICALS FOR THE WORLD 
MEDICAL AssOcIATION 


The World Medical Association is request- 
ing that American physicians help to provide 
medical periodicals and books to foreign li- 
braries, medical groups, and hospitals. It is re- 
quested that interested physicians provide the 
W. M. A. with the names of the periodicals 
which they are willing to send regularly over- 
seas. Wrappers addressed to a foreign physician 
in need of a particular publication will be fur- 
nished the donor. For further information 
please write World Medical Association, U. S. 
Committee, Inc., 10 Columbus Circle, New 
York 19, N. Y. 


MEDICAL RESEARCH FELLOWSHIPS AND GRANTS 


The Life Insurance Medical Research Fund 
is now receiving applications for two types of 
awards to be available July 1, 1962, as follows: 
(1) Until October 1, 1961, for postdoctoral re- 
search fellowships. Candidates may apply for 
support in any field of the medical sciences. 
Preference is given to those who wish to work 
on fundamental problems, especially those re- 
lated to cardiovascular function or disease. 
Minimum stipend $4,500 with allowances for 
dependents and necessary travel; (2) Until No- 
vember 1, 1961, for grants to institutions in aid 
of research on cardiovascular problems. Sup- 
port is available for physiological, biochemical, 
and other basic work broadly related to cardio- 
vascular problems as well as for clinical research 
in this field. Further information and applica- 
tion forms may be obtained from the Scientific 
Director, Life Insurance Medical Research 
Fund, 1030 East Lancaster Avenue, Rosemont, 
Penna. 


FourtH ANNUAL MMM Awarps For 
MEDICAL WRITING 


The Editors of Modern Medical Monographs 
announce the 1961 competition for unpub- 
lished manuscripts on clinical subjects in the 
field of internal medicine. The purpose of these 
annual awards, which are known as the Modern 
Medical Monographs Awards, is to stimulate 
young physicians to communicate their work 
in the classical form of the monograph and to 
achieve high standards of medical writing. 

The first prize is $500. In addition, the au- 
thors of other top-ranking manuscripts which 
are found suitable will be offered a contract for 
publication of their work as a book in the 
series Modern Medical Monographs under 
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standard royalty arrangements. The generosity 
and cooperation of Dr. Henry M. Stratton, 
President, Grune & Stratton, Inc., publishers 
of the series, have made these awards possible. 

The entries will be judged for style and 
clarity of expression by a committee of the 
American Medical Writers’ Association, and for 
clinical interest and scientific value by the Edi- 
tors and Advisory Board of Modern Medical 
Monographs. 

Following are the rules of the competition: 


1. The author must be a graduate physician, 
less than 40 years of age. 

2. Manuscripts (including illustrations, if 
any) should be submitted in duplicate (original 
and one copy) by registered mail, postmarked 
no later than December 1, 1961, to Irving S. 
Wright, M.D., 450 East 69th Street, New York 

3. The manuscript, including the _bibliog- 
raphy, must consist of not less than 130, or more 
than 200, double-spaced typewritten pages with 
one-inch margins, and not more than 30 illus- 
trations (pictorial charts, drawings, diagrams, 
or photographs). 

4. Fishbein’s book, Medical Writing (3rd 
Ed.), should be followed in preparation of the 
manuscript, use of abbreviations, etc., and bib- 
liographic form. 


INSTITUTE FOR AGING RESEARCH PROPOSED 


The medical research section of the White 
House Conference on Aging in Washington, 
D. C., has recommended the establishment of 
an Institute of Aging Research within the Na- 
tional Institutes of Health. This would be the 
eighth institute at NIH and would probably 
cost in the vicinity of $20,000,000 to establish. 


GRANT 


’ A special program for research grants in the 
field of environmental health became opera- 
tional on November 1, 1960. Research project 
applications falling within this area of interest 
will be assigned to a participating division of 
the Bureau of State Services. The new divisions 
and the staff members who will deal with ap- 
plicants in the areas of environmental health 
are: 


Division of Water Supply and Pollution Con- 
trol: 
Harry A. Faber, Chief, Research and ‘Train- 
ing Grants Branch 
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Division of Engineering Services: 
Harold B. Robinson, Chief, 
Grants Branch 
Division of Air Pollution: 
Maurice Bender, Ph.D., Chief, Research 
and Training Grants Branch 
Division of Radiological Health: 
P. F. Hahn, Ph.D., Chief, Office of Extra- 
mural Grants 
Division of Occupational Health: 
W. Clark Cooper, M.D., Acting Research 
Grants Administrator 
Accident Prevention Division: 
Leon G. Goldstein, Ph.D., Chief, Research 
Grants Section 


Research 


These six divisions are to have responsibili- 
ties similar to those of the categorical institutes 
and the Division of General Medical Sciences 
of the National Institutes of Health in the en- 
couragement and support of research and in- 
vestigations in the several areas of environmen- 
tal health. Applicants for research grants should 
be aware of this development, but no changes 
are to be made in the submission and review 
practices presently in force for all research grant 
applications. Applications should be sent to the 
Division of Research Grants, National Institutes 
of Health, Bethesda 14, Maryland. They should 
be received by March | for action at the June 
Council meetings; by July 1 for the November 
meetings; and by November | for the March 
meetings. 

For further information, interested persons 
should contact Paul F, Hahn, Ph.D., Chief, Of- 
fice of Extramural Grants, Division of Radio- 
logical Health, Department of Health, Educa- 
tion, and Welfare, Washington 25, D. C. 


Jouns Hopkins—New GraApuATE CurRICULUM 


Doctor Milton Eisenhower, President of 
Johns Hopkins University, has announced the 
beginning next September of a new graduate 
curriculum which will combine engineering and 
medical sciences. The program, to be called Bio- 
medical Engineering, will be the first of its kind 
in the country, and it is announced that the 
Universities of Pennsylvania and Rochester will 
cooperate with Johns Hopkins in order to insti- 
tute similar programs. There will be an ex- 
change relationship between the three univer- 
sities in order that students, as well as teachers, 
may work at any of the three institutions. This 
new program will train students to apply ad- 
vanced engineering to biochemical research. 
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precarious 


Many older patients who complain 
of dizziness may be helped with 
Dramamine”. When permanent re- 
lief is not possible, Dramamine can 
continue to help your elderly pa- 
tients lead a more normal life. 
Dramamine is free of serious side 
effects, easy-to-take and frequently 
effective against acute or chronic 
dizziness with a vestibular compo- 
nent. Freedom from dizziness can 
give your elderly patients the confi- 
dence they need to keep active, 
“doing” for themselves without fear 
of falling or embarrassment. 
Dosage: one 50-mg. tablet t.i.d. 


Dramamine” 


brand of dimenhydrinate 
For dizziness/ vertigo in older patients 


Research in the Service of Medicine 
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In hypoprothrombinemia { 4 A | | 


BRAND OF VITAMIN K, 


Rapid action § rate of absorption faster than menadione or 
derivatives...more potent and lasting effects. 
Wide margin of safety @ substantially safer than vitamin-K analogues—no 
kernicterus reported. 
Versatility of administration § capsules for oral use...fine aqueous dispersion for 
parenteral administration. 
Compatibility § unlike vitamin-K analogues or similar products, 
the parenteral form of Konakion is a fine aqueous 
dispersion compatible with most I.V. vehicles. 


Low dosage forms no excess, no waste—packaged for economical 
one-time use. 


Prophylactically and therapeutically, Konakion is indicated in obstetrics 
to prevent or control neonatal hemorrhage, to minimize excessive bleeding 
in surgery, to offset anticoagulant overdosage, and whenever vitamin-K 
utilization is impaired. Capsules—5 mg; Ampuls—1 mg/0.5 cc 


ROCHE LasoraAroRries: Division of Hoffmann-La Roche inc» Nutley 10, New Jersey 
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MAALOX’ 


RORER 


(MAGHESIOM ALOMINOM HTDROTIBE GEL) 


ANTACID — DEMULCENT 
NON-CONSTIPATING 
A coliotdat suspension of Magnesium ana 


Aluminum Mydrouides useful for ihe re 
Met of gastric byperscidity 


Shake Well Before Using 


As 


KEEP BOTTLE TIGHTLY CLOSED 
KEEP FROM FREEZING 34772 
WILLIAM H. RORER, Inc. 
Chemists Pa. 0.5.4, 


NO TASTE FATIGUE 
EXCELLENT RESULTS 


NO CONSTIPATION 


the most widely prescribed and 
most wearable of all antacids 


suspension tablets 
Tablet Maalox No. 1 equivalent to 1 teaspoon Suspension 
Tablet Maalox No. 2 equivalent to 2 teaspoons Suspension 


eoge 


for controlled 


therapeutic 
nutrition during hospitalization and 
throughout convalescence 


SUSTAGEN 


Complete therapeutic nutriment 


to supply all or part of the 


patient’s nutritional requirements 


in the hospital... 

For the undernourished geriatric patient admit- 
ted to the hospital, Sustagen supplies a therapeutic 
diet of carefully controlled, essential nutrients 
to promote good nutrition and hasten convales- 
cence.'!? Ideal when tube feeding is necessary,! 
Sustagen is palatable to patients as a beverage.* 


in the home... 

During his convalescence at home, the older pa- 
tient who continues f receive Sustagen is more 
likely to hold or increase his nutritional gains. 
Each glassful you specify adds 390 calories to his 
diet, including 23.5 Gm. protein, 3.5 Gm. fat, 
and 66.5 Gm. carbohydrate—plus important 
quantities of all essential vitamins and minerals. 


references 
(1) Pareira, M. D., et al.: J.A.M.A, 156:810-816 (Oct. 30) 1954. 
(2) Winkelstein, A.: Am, J. Gastroenterol. 27:45-52 (Jan.) 1957. 


Mead Johnson 
Laboratories 


‘Symbol of service in medicine sss: 
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Squibb Chiorai Hydrate - 


AND THE REST IS EASY! Noctec (Squibb Chloral Hydrate) invites refreshing sleep 
—gently, safely. Virtually free of side effects (including preliminary excitement or resultant “hang- 
over” commonly observed with barbiturates), Noctec is conservative sleep therapy for patients of all 
ages. In recommended doses, Noctec may also be prescribed when heart disease or other illness is pres- 
ent « in psychiatric complications + during the first stage of labor + for pre- and postoperative sedation. 


Dosage: Adults—1 or 2 500 mg. (7% gr.) capsules or 1 or 2 teaspoonfuls of - a Saqu 
{ 1BB 


Noctee Syrup 15 to 30 minutes before bedtime. Children—for hypnosis—25 mg. _ For full péemetien, f PA 
Brief. 
gr.) per 5 cc, teaspoonful. ‘Noctee’® is a Squibb trad . — the Priceless Ingredien 
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Lead fl: at rest. Lead tl 1% minutes after 10 mg. Tenuate 5 minutes after injection. 
v.—equivalent to 100 mg. oral dose 4 times 
the recommended oral dose). 


with Tenuate, ECG fluctuation is insignificant’ 


hunger cor 
less than 1% CNS stimulation” 


TENUATE suppresses appetite with unique ad- 
vantages for “special risk” patients: no effect 
on heart rate, blood pressure, pulse or respira- 
tion,‘ no alteration of BMR.* 


Dosage: One 25 mg. Tablet one hour before meals, or 
1 mew. TENUATE DOSPAN Tablet (75 mg.) daily, in-mid- 
morning, swallowed whole. An additional 26 mg. 
Teblet may be taken in midevening to control night- 
time hunger 


Supply? venvuate Tablets (25 mg. each), bottles of 
100 and 1000; TENUATE DOSPAN Tablets (75 mg. each), 
bottles of 100. 


References: i. aitaro, R.D., Gracanin, V. and Sthiueter, 

J. Lanest £0:526, 1960, 2. Huels, G.: Michigan Aced. Gen, Pract, 

Sysaposium, Detroit, 1959, 3. Horwits, S.: Personal communteation, 

1959. 4. Spielman, A.D.: Michigan Acad. Gen. Pract. Symposium, 
Detroit, 1959. 5. Ravets, E.; Michigan Acad. Gen. Pract. Sym- 
posium, Detroit, 1959. 6. Decina, L.J.: Exper, Med. & Surg. (in ba THE WM. S. MERRELL COMPANY 
press). Scanian, J.S.: Personal communication, ‘959, 8, Kroets Merrell Division of Richardson-Merrell tne. 


SrNCE 18264 


and Storek: Personal commusication, 1959 Cincinnati, Ohie Weston, Ontario 
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Menopausal distress: a syndrome involving all three levels of the autonomic nervous system 


for functional 8 
disorders of the e / / CY’ a [ 
menopause 
SPACETABS®*® 
stabilizes the entire autonomic nervous system 


(without disturbing endocrine balance } 


CORTICAL 
LEVEL: 

Jellergal relieves 
anxiety, irritability, 
insomnia, headache, 
excessive fatigability 


SYMPATHETIC 
LEVEL: 

Bellergal relieves 
hot flashes, 
palpitations, 
achycardia, 
tremor, sweats 


PARASYMPATHETIC \ 


nausea, hypersalivation, f 
faintness 


BELLERGAL SPACETABS—Bellafoline 0.2 mg., 


SANDOZ 
ergotamine tartrate 0.6 mg., phenobarbital 
{} 40.0 mg. Warning: May be habit forming. 
/} (Color: Granular pattern of green, apricot 
and lemon yellow; compressed.) 
¥7: f Dosage: 1 in the morning, and 1 in the evening 
BELLERGAL TABLETS —Bellafoline 0.1 mg., 
ergotamine tartrate 0.3 mg., phenobarbital 
20.0 mg. Warning: May be habit forming. 
(Color: Rose beige, sugar-coated.) 
Dosage: 3 to 4 daily. In more resistant cases, 
dosage begins with 6 tablets daily 
and is slowly reduced. 
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Everyday practice report: 

Following initial clinical investigational 
work, Forhistal was sent to physicians 
throughout the country for evaluation as an 
antiallergic and antipruritic agent in every- 
day practice. Results in 6181 cases have now 
been analyzed. In 3419 eases in which a 
comparison was made, Forhistal was judged 
better than previous therapy in 7 out of 
10 patients. Information about the inves- 
tigational work done previously is being 
mailed to you separately and is also avail- 
able on request. 

SUPPLIED: Tablets, 1 mg. (pale orange, 

scored). Lontabs, 2.5 mg. (orange). Syrup (pink), 
containing 1 mg. Forhistal maleate per 5-ml. 
teaspoon. Pediatric Drops (pink), containing 

0.5 mg. Forhistal maleate per 0.6 ml. 


For complete information about Forhistal (including dosage, 
cautions, and side effects), see Physicians’ Desk Reference 
or write CIBA, Summit, N. J. 


FORHISTAL® maleate (dimethpyrindene maleate CIBA) 
LONTABS® (iong-acting tablets CIBA) 
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valuable in ‘many 
hormonal disorders of 


_ progesterone balance. ‘Throw 
its more convenient route of 
NORLUTIN 


tive pregnancy test, through y-eighth week, 
re abortion — 20 mg. 


twice daily starting in pre-ovulatory pl 
‘the twentieth to the twenty-third day. 
_ Treatment extends 6 to 9 months, Initially gi 
‘or 2 weeks, increased | y 10 mg. — 


ransient and na 

ore calculated onset may 
indicate insufficient cg, Development of hirsutism, change 
of voice, and acne have been reported effects. : 
tabléts, b 


| 
effective progestational therapy—by mouth 
capable of producing clinical 
Therapeutic efficacy in such 4 
Cases mai i an the 
ntain a more stable re 
tablets. Indications: Progestational 
ay cycle): Amenorrhea, men trual 
Hregularity, functional uterine bleeding, — 
infertility —5-20 mg. daily starting the 
at fifth day of the cycle, ending the twenty-third | 
on, dysmenorrhea — 10 mg. once or 
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nding with 
sally 
eks up to 20 to 30 mg. 
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Rautrax-N lowers high blood pressure gently, gradually... protects 
against sharp fluctuations in the normal pressure swing. 


Rautrax-N offers all the advantages of Raudixin, 
Naturetin and potassium chloride in a single dosage 
form plus: increased efficacy — Combined action of 
Raudixin and Naturetin results in a potentiated anti- 
hypertensive effect greater than that produced by either 
drug alone. increased safety — Potentiated action per- 
mits lower dose of other antihypertensive agents, thus 
reducing severity of side effects. Protection against pos- 
sible potassium depletion. flexibility — Interchangeable 


Rautrax- 


Squibb Standardized Whole Root Rauwolfia Serpentina (Raudixin) 
and Bendrofi hiazide (*N: ) with P jum Chloride 


with either Raudixin or Naturetin é K. economy — Main- 
tenance dosage of only 1 or 2 tablets daily for most pa- 
tients. convenience — Once-a-day maintenance dosage. 
Two potencies available. 

Supply: Rautrax-N — capsule-shaped tablets providing 50 
mg. Raudixin, 4 mg. Naturetin and 400 mg. potassium 
chloride. Rautrax-N Modified — capsule-shaped tablets pro- 
viding 50 mg. Raudixin, 2 mg. Naturetin and 400 mg. 
potassium chloride. 


SQUIBB 
Squibb Quality 
— the Priceless Ingredient 


‘nautaan® ano ane squiee 
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years of world-wide experience ...ai 
Sublishe: d reports... have progressively 
Butazolidin as the nonhormona’- 
agent. 
in virtually all forms o! arthritic disorder, 
prompt symptomatic and objictiv 
ment without develooment of 
danger of hypercortisonism 
Butazolidin®, brand of onenylbutazone, 
100 mg.; Butazo lidin® alka capsules 
Butazolidin, 100 dried aluminum hyc 
706 mg.; magnesium trisilicate, 180 mo 
pine methy!bromide, 1.25 mg. 


Geology Pharmaceutica's 
Onreion of Geigy Chemical Corporation 
Ardsiey, New York 6: 
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DUST: 


a threat in 
chronic bronchitis, 
chronic asthma 


and emphysema A 
but it needn’t trigger a respiratory crisis 


You can’t isolate the patient with chronic respiratory disease 
from alf potential irritants. That is why Choledyl prophylaxis 
is essential. Taken regularly — daily — Choledyl helps prevent 
severe respiratory flare-ups by affording continuous relief 
from debilitating bronchospasm. Throughout long-term use, 
Choledy] is uniformly effective. And even in older patients, 
gastric upset and other unwanted effects are rare. 


TO AVOID THE CRISIS IN CHRONIC BRONCHITIS, CHRONIC ASTHMA, EMPHYSEMA 


THE CHOLINE SALT OF THEOPHYLLINE brand of oxtriphylline 


GP is 


Dosage: Adults — 1 tablet 
q.id. Supplied: 200 mg. 
tablets (yellow) , bottles of 
100. Precautions: Side 
effects have been minimal 
but may include CNS 
stimulation or, rarely, 
palpitation. Full dosage 
information, available 
on request, should be 
consulted before 
initiating therapy. 
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WYETH cardiovascular agents 
for use in... angina pectoris 


coronary insufficiency 
essential hypertension 
cardiac emergencies 
severe hypotension 
cardiac edema 
congestive heart failure 
shock 


cardiac arrhythmias 
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EQUANITRATE 


meprobamate and pentaerythritol tetranitrate, Wyeth 


In patients with angina pectoris, with coronary insufficiency, or recovering from myocardial 
infarction, EQuANrITRATE can help you 

® prevent pain by providing prolonged coronary vasodilatation 

® control apprehension, anxiety and tension that heighten awareness of disabling symptoms 
e reduce dependence on nitroglycerin 

e increase work tolerance 


References: 1. Russek, HL: Am. J. Cardiol. 3:547 (April) 1959. 
2. Shapiro, S.: Angiology 10:126 (April) 1959. 3. Friedlander, H.S.: 
Am. J. Cardiol. 1:395 (March) 1958. 4. Waldman, S., and Pelner, L.: 
Am. Pract. ¢ Digest Treat. 8:1075 (July) 1957. 


Although infrequent, adverse reactions to many modern drugs may occur. 
For further information on limitations, administration and prescribing of 
EQuaniTraTeE, see descriptive literature or current Direction Circular. 
Wyeth Laboratories Philadelphia 1, Pa. 
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in SHOCK 
and cardiac arrhythmias 


Wyamine helps reverse the physiological response 
to the shock state. It increases blood flow to 
vital organs by stimulating myocardial contrac- 
tion with minimal peripheral constriction.’ It 
has a unique antiarrhythmic effect; is valuable in 
shock of myocardial infarction,? hypotension of 
severe illness,* cardiac arrhythmias,’ hypoten- 
sion attending anesthesia.° 


INJECTION 


WYAMINE 


Mephentermine Sulfate, Wyeth SULFATE 


References: 1. Welch, G.H., et al.: Am. J. Med. 24:871 (June) 1958. 2. Bernstein, A., et al.: Circulation 16:86¢ 
(Nov.) 1957. 3. Winsor, T.: J.A.M.A. 169:1742 (April 11) 1959. 4. Wilson, M., et al.: Am. J. M. Sc. 236:300 (Sept.) 
1958. 5. Lynch, P.R., et al.: Anesthesiology 16:632 (July) 1955. 6. Borhani, N.O.: Ann. Int. Med. 51:983 (Nov.) 
1959. 7. Dunsmore, R.A., et al.: Am. J. M. Sc. 236:483 (Oct.) 1958. 8. Duane, G.W., et al.: Am. Pract. & Digest 
Treat. 11:701 (Aug.) 1960. g. Janney, J.G., Jr., et al.: Am. J. Cardiology 4:745 (Dec.) 1959. 


Although infrequent, adverse reactions to many modern drugs may occur. For further information on administra- 
tion, limitations and prescribing of Ostensin and Wyamine, see descriptive literature or current Direction Circulars. 


Wyeth Laboratories Philadelphia 1, Pa. 


in DIASTOLIC hypertension 


OsteNsIN is an effective antihypertensive. It pro- 
duces prompt, prolonged sympathetic blockade 
with some by-effects milder than with other 
ganglionic blockers.*:7 In conjunction with oral 
diuretics,*.® such as chlorothiazide, OsTENsIN permits 
reduced dosages with resultant reduction in side- 
effects and excellent blood pressure response. 


TABLETS 


OSTENSIN 


Trimethidinium Methosulfate, Wyeth 
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for prompt, positive diuresis 


in cardiac edema 


Parenteral TuiomeriIn produces rapid, predictable, and smooth 
fluid loss in severe edematous states'® such as cardiac edema 
(peripheral or pulmonary), nephrotic edema, ascites of liver dis- 
ease. Virtual freedom from local irritant actions commends use 
of TH1omERIN subcutaneously‘ as well as I.M. or LV. Systemic and 
cardiac toxicity are extremely low. 


THIOMERIN’ 
SODIUM 


Mercaptomerin Sodium, Wyeth 


References: 1. Modell, W. in Modell, W.: Drugs of Choice, 1958-1959, The C. V. Mosby Co., St. Louis, 1958, p. 87. 
2. Burch, G.E.: J.A.M.A. 157:1073 (March 26) 1955. 3. Brimi, RJ.: Journal-Lancet 70:298 (Aug.) 1950. 4. A.M.A. 
Council on Drugs: New and Nonofficial Drugs, J. B. Lippincott Co., Phila., 1959, p. 599. 5. Friedman, M.: Modern 
Concepts of Cardiovascular Disease (The American Heart Assoc.) 25:311 (Feb.) 1956. 
6. Gold, H., et al.: J. Pharm. & Exper. Therap. 109:45 (Sept.) 1953. 

Although infrequent, adverse reactions to many modern drugs may occur. For further 
information on administration, limitations and prescribing of Turomertn and Puropicrn, 
see descriptive literature or current Direction Circulars. 


Wyeth Laboratories —_ Philadelphia 1, Pa. 


MEDICINE 


for steady digitalization 
in congestive heart failure 


Uniformly potent, dependably stable, and completely absorbed* on 
oral administration, Puropicin permits steady digitalization ac- 
cording to the patient’s needs. The physician’s ability to vary the 
cardiotonic dose at will helps minimize the hazards of side- 
effects. Slow excretion’ of PuropiciIN assures maintenance on a 
single daily dose. In severe decompensation, therapy may be 
initiated with intravenous Puropicin. 


PURODIGIN 


Crystalline Digitoxin, Wyeth 
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to restore hormonal balance... 


CORRECTIVE THERAPY Because Cytran con- 
tains the new progestin, Provera*, you can now 
reach the probable cause of premenstrual 
tension—hormonal imbalance. The estrogen- 
progesterone ratio is adjusted to more normal 
premenstrual balance. Abdominal discomfort, 
shakiness, fatigue — symptoms incompletely 
controlled by mere symptomatic treatments — 
are often effectively relieved. 


to comfort the patient... 


SYMPTOMATIC THERAPY An effective diu- 
retic (Cardrase*) and a mild tranquilizer 
(Levanil*) afford symptomatic relief during 
the time required to effect basic correction. 
They also supplement the activity of Provera 
in those patients in whom restoration of hor- 
mone balance does not completely eliminate 
edema and anxiety/tension. 


Upjohn 


Each tablet contains: 

Provera (medroxyprogesterone acetate) 
Cardrase (ethoxzolamide) 

Levanil (ectylurea) ....... ; 


2.5 mg. 
35 mg. 
. 300 mg. 


Usual dosage: 1 to 2 tablets daily, 5-10 days before the period. 
Supplied: As layered tablets in bottles of 20 and 100. 


Precautions: Side effects following the use of Cytran are rare. 
The patient should be observed for possible sensitivity to one 
or more of the components. Drowsiness, if seen, may be re- 
lieved by decreasing the dosage. 


Contraindications: Cytran should not be used in patients with 
abnormal uterine bleeding until malignancy and all other 
organic pathologic conditions have been ruled out. Carbonic 
anhydrase inhibitors should not be administered in the pres- 
ence of renal failure, hyperchloremic acidosis, Addison's 
disease, or any condition involving depressed sodium and/or 
potassium levels. Caution must be observed in the presence 
of symptomatic hepatic cirrhosis as acidosis may develop. 
Tranquilizing agents, generally, are not indicated in true 
depressive states without concomitant anxiety. 


TTRADEMARK STRACEMARK, REG. PAT. OFF. 


THE UPJOHN COMPANY @® KALAMAZOO, MICHIGAN 
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THERAPEUTIC INDEX 


“Thiosulfil” Forte 


BRAND OF SULFAMETHIZOLE 


“THIOSULFIL” has been found effective against 
the following urinary pathogens: Proteus vul- 
garis, Pseudomonas aeruginosa, Escherichia 
coli, Streptococcus fecalis, Escherichia inter- 
medium, and Aerobacter aerogenes. In individ- 
ual cases, sensitivity of the organisms may vary. 
Sensitivity tests, preferably by the tube dilution 
method, should be done first, for guidance as to 
alternate therapy in case “THIOSULFIL” FORTE 
does not control the infection. 


INDICATIONS: Treatment of cystitis, urethritis, pye- 
litis, pyelonephritis, and prostatitis due to bac- 
terial infection amenable to sulfonamide therapy; 
prior to and following genitourinary surgery and 
instrumentation; prophylactically, in patients with 
indwelling catheters, ureterostomies, urinary 
stasis, and cord bladders. 


SUGGESTED RANGE OF DOSAGE: Adults: 1 or 2 tab- 
lets (0.5 Gm.-1.0 Gm.) three or four times daily. 


WARNING: Due to the high solubility in body 
fluids of “THIOSULFIL” and its acetyl form, the 
hazards of renal tubule obstruction are mini- 
mized. The usual precautions exercised with 
sulfa drugs generally should, however, be ob- 
served. In those rare instances where exan- 
themata, urticaria, nausea, emesis, fever or 
hematuria, are encountered, administration 
should be discontinued. 


CONTRAINDICATION: A history of sulfonamide 
sensitivity. 

SUPPLIED: NO. 786 —“THIOSULFIL” FORTE —Each 
tablet contains sulfamethizole 0.5 Gm. (scored), 
in bottles of 100 and 1,000. 

ALSO AVAILABLE—NO. 785: “THIOSULFIL” 
—Each tablet contains sulfamethizole 0.25 Gm. 
(scored), in bottles of 100 and 1,000. No. 914— 
“THIOSULFIL” Suspension —Each 5 cc. (tea- 
spoonful) contains sulfamethizole 0.25 Gm., in 
bottles of 4 and 16 fluidounces. 


SUGGESTED DOSAGES: Adults: 0.5 Gm. four 
times daily. Infants: (Up to 20 Ib.) 25 to 30 mg. per 
pound per day in four divided doses. Children: 
(20 to 50 Ib.) up to 150 mg. four times daily; (50 to 
75 |b.) up to 300 mg. four times daily; (over 75 |b.) 
adult dose. 


WHEN ANALGESIA IS DESIRED 
“THIOSULFIL’-A FORTE NO. 783: 


Each tablet contains sulfamethizole 0.5 Gm., and 
phenylazo-diamino-pyridine HCI 50.0 mg,., in bot- 
tles of 100 and 1,000. 


CONTRAINDICATIONS: (1) a history of sulfonamide 
sensitivity and (2) due to the phenylazo-diamino- 
pyridine HCI component, renal and hepatic fail- 
ure, glomerulonephritis, and pyelonephritis of 
pregnancy with gastrointestinal disturbances. 

USUAL DOSAGE: Adults: 2 tablets, four times daily. 
Children (9 to 12 years): 1 tablet, four times daily. 


ALSO AVAILABLE: NO. 784 “THIOSULFIL”—A 
—Each tablet contains sulfamethizole 0.25 Gm., 
and phenylazo-diamino-pyridine HCI 50.0 mg,., in 
bottles of 100 and 1,000. USUAL DOSAGE: 
Adults: 2 tablets, four times daily. Children (9 to 
12 years): 1 tablet, four times daily. 


For references, see opposite page. 
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SAFELY MANAGES ALL EPISODES OF URINARY TRACT INFECTION 


“Thiosulfil? Forte 


(BRAND OF SULFAMETHIZOLE) 


THE ONE SULFONAMIDE THAT OFFERS 

™@ Maximum urinary concentration of active, free sulfa at site of infection 
@ Rapid clearance (noncumulative) 

@ Rare incidence of side effects 

@ High degree of clinical effectiveness 


INITIAL 


RECURRING 


CONTINUING 


“Thiosulfil” dosage schedules reported in the literature. 


| N IT IAL E P | S 0 D E (Acute Infection) 3 Gm./day' 


Based on 7 years’ clinical experience in treating 3,057 cases of upper and lower 
urinary tract infection, Bourque' found 3 Gm./day for 2 weeks (the average dosage 
employed in 97 per cent of patients) effective in most cases. 


RECURRING EPISODE (Flare-up) 3 Gm./day' 


Same dosage as above. When longer therapy is required as in cases where there is 
stasis due to obstruction, administration may be continued at a lower dosage range. 


CONTINUING EPISODE (stasisobstruction) 2 Gm./day?’ 0.5 Gm./day' 


Where infection remains latent due to causes which cannot be eliminated as in 
paraplegia, patients have been maintained symptom-free on dosage regimens rang- 
ing from 2 Gm. to 0.5 Gm./day. After initial control of acute symptoms, therapy may 
be continued indefinitely on a low dosage basis to guard against recurrence and pre- 
vent ascending infection. Many cases can be controlled with as little as 0.5 Gm./day. 


SUPPLIED: No. 786 — “Thiosulfil” Forte — Each tablet contains sulfamethizole 0.5 Gm. 
(scored), in bottles of 100 and 1,000. 


ALSO AVAILABLE —!n urinary tract infection—to alleviate pain and control the infection: 
No. 783—“THIOSULFIL”®-A FORTE combines the sulfonamide specific for urinary tract 
infection with a potent analgesic for prompt, soothing relief of local discomfort. Each tablet 
contains sulfamethizole 0.5 Gm. and phenylazo-diamino-pyridine HC! 50 mg., in bottles of 
100 and 1,000 tablets. 

References: 1. Bourque, J.-P., and Gauthier, G-E.: L'Union Medicale 89:640 (May) 1960. 2. Cot- 

trell, T. L. C., Rolnick, D., and Lloyd, F. A.: Rocky Mountain M. J. 56:66 (Mar.) 1959. 3. Bourque, 


J.-P., and Joyal, J.: Canad. M.A.J. 68:337 (Apr.) 1953. 4. Hughes, J., Coppridge, W. M., and 
Roberts, L. C.: North Carolina M. J. 17:320 (July) 1956. 


Ayerst Laboratories 


New York, N. Y. * Montreal, Canada 
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The “ANNALS” 


“The most popular journal of 
internal medicine” 


The “ANNALS” is the official journal 
of the American College of Physicians 
serving as the medium for the publication 
of many articles by outstanding contribu- 
tors from all parts of the world, and more 
important papers presented at the Annual 
Sessions of the College. 

The circulation has passed the 24,000 
mark and still growing. The “ANNALS” 
also contains: 
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iron utilization improves the picture 
In the “secondary” anemias due to chronic disease or infection, iron alone is often ineffective 
since its utilization is impeded by depressed bone marrow activity. However, RONCOVITE®-MF 
(cobalt-iron) has proved notably effective in these iron-refractory anemias'’* because of the 
unique marrow-activating effect of cobalt-created erythropoietin, the hormone which controls 
the rate of erythropoiesis. Thus, RONCOVITE-MF improves iron utilization and produces rapid 
increases in hemoglobin and red blood cell formation.** 

| ntains: Cobalt chloride, 15 mg. (cobalt as e 
(1) Weinsaft. P. P., and Bernstein, L. H. T.: Am. J. M, Se. 
230:264, 1955. (2) Gosselin, G., and Long, L. A.; Appl. Therap. 
2:453, 1960. (3) Rohn, R. J.; Bond, W. H., and Klotz, L. dis 


journal-Lancet 73:217, 1953. (4) Center, W. M.: Clin. Med. L LLOYD BROTHERS, INC. 


7;713, 1960. 19-8 Cincinnati 29, Orie 
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THIORIDAZINE HCI 


provides highly effective tranquilization, 
relieves agitation, apprehension, anxiety i 


and ‘screens out” 
certain side effects 
of tranquilizers, 
making it 
virtually free of: Z DATION 
DICE 
ISM 


PRASIA 


TI 
17-7 


SENSITIVITY 


“The aim of current chemical, pharmacological, and clinical investigations of the phenothiazines 
is to find derivatives possessing potent and selective tranquilization with a minimum of toxic 
action.... In agreement with the published results of other investigators, we believe that thiori- 
dazine [Mellaril] shows a greater specificity of tranquilizing action and freedom from serious toxic 
effects when compared with some of the other phenothiazines.”' 


In the Menopause: A series of 150 menopausal patients were observed during Thiorida- 
zine (Mellaril) therapy for two years. The author states “The results were extremely good in 
those patients whose chief complaint was that of insomnia, tension, nervousness and, in 
general, the large group of menopausal symptoms that are due to disturbances of the 
psyche. The sense of well being’ afforded these patients definitely decreased the intensity 
of ‘hot flashes’ Eighty-five per cent of patients complaining of 
insomnia, nervousness irritability received excellent relief.” 


Mellaril is indicated for varying degrees of agitation, apprehension, and anxiety ORIGINAL 
in both ambulatory and hospitalized patients. RESEARCH 
Usual starting dose: Non-psychotic pene 10 or 25 mg. t.i.d.; Psychotic patients SERVING THE 
— 100 mg. t.i.d. Dosage must be individually a pumee until optimal ‘response. Maximum PHYSICIAN 
recommended dosage: 800 mg. daily. Supply: ablets, 10 mg., 25 mg., 50 mg., 100 mg. 

1. David, N. A., Logan, N. D., and Porter, G. A.: Evaluation of Thioridazine (Mellaril), a new 

phenothiazine, in the hospitalized patient, A.M. & C.T. 7:364, June 1960. 2. Caldwell, W. G.: 

Emotional Disorders in the Menopause and Treatment with Thioridazine, presented at 

Bahamas Conference on Internal Medicine, Nassau, Bahamas, April 30-May 6, 1961. 
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What do these have in common? 


SUMMERTIME SKIN DISTRESS is the fac- 
tor that unites the objects here. Common offend- 
ers include poison ivy, oak and sumac; insect 
bites, sunburn. Kenalog (Squibb Triamcinolone 
Acetonide) topical therapy brings to these and 
other related warm weather dermatitis a rapid 
— sometimes dramatic — involution of the lesion 
... With prompt relief of itching, burning and 
the allergic aspect. Kenalog-S, combining 
Kenalog with Spectrocin (Squibb Neomycin and 


Kenalog Cream 


SQUIBB 


snenacoc’®, ‘wycovoe’®, *srectrocin:®, ane squiae TRACEMARKS 


Gramicidin), affords marked antibacterial 
protection. Mycolog, containing Kenalog and 
Spectrocin, is also formulated with Mycostatin 
(Squibb Nystatin)—the preferred antifungal 
agent in treating cutaneous candidiasis... And 
Kenalog Spray — in a convenient aerosol unit — 
is well suited for summertime skin distress, 
particularly in hard-to-reach problem areas. 
For full information, see your Squibb Product 
Reference or Product Brief. 


Mycolog Cream 


Squibb Quality— 
the Priceless Ingredient 
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ANNOUNCING... A POTE NT 
ANTIDEPRESSANT 
WITH 


AMITRIPTYLINE. HYDROCHLORIDE 
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new...a potent 
antidepressant 
with effective 
anti-anxiety 
properties 


RELATIVE UTILITY INMANAGEMENT OF DEPRESSED PATIENTS 


TARGET SYMPTOMS OF DEPRESSION: 


Class of compounds Anxiety Insomnia Depression Over-al/ relief 
of symptoms 


“Failure of the tranquilizers to 

produce satisfactory results is 

due in many cases to their 

being prescribed for depres- | : 
TRANQUILIZERS sion, especially depression 

masked by the more promi- 

nent symptoms of anxiety. The a 

underlying depression may be 

deepened.” 


“CNS stimulants and 
RESSA anti-depressants, ifgiven 
anxious patients, will 
increase the anxiety....” 


“... this drug [ELAVIL] acted both as a tranquilizer and 
as an anti-depressant. ..."? Many physicians customar- 

E L AVIL ily treat anxious or depressed patients with a combina- 
tion of an antidepressant and a tranquilizer. This is 
seldom necessary when prescribing ELAVIL because it 
has both antidepressant and anti-anxiety properties. 


F- 
AMITRIPTYLINE HYDROCHLORIDE 
4 
j 
‘ 


effective in patients with depression... 

particularly useful in those with predominant symptoms 
of anxiety and tension... provides prompt relief of anxiety 
and insomnia associated with depression 


SPAN OF ACTIVITY OF PSYCHOACTIVE DRUGS 


TRANQUILIZERS ANTIDEPRESSANTS 


INDICATIONS: manic-depressive reaction — depressed phase; involutional melancholia; reactive depression; schizo- 
affective depressions; neurotic depressive reaction; and these target symptoms: anxiety; depressed mood; insomnia; 
psychomotor retardation; functional somatic complaints; loss of interest; feelings of guilt; anorexia. May be used whether 
the emotional difficulty is a manifestation of neurosis or psychosis, and in ambulatory or hospitalized patients.*. + ° 
USUAL ADULT ORAL DOSAGE: Initial, 25 mg. three times a day, until a satisfactory response is noted. Many patients im- 
‘prove rapidly, although some depressed patients may require four to six weeks of therapy before obtaining maximum 
benefit. In severely depressed patients, as much as 150 mg. per day may be given. Maintenance, 25 mg. two to four times 
a day. Some patients may be maintained on 10 mg. four times a day. The natural course of depression is often many 
months in duration. Accordingly, it is appropriate to continue maintenance therapy for at least three months after the 
patient has achieved satisfactory improvement in order to lessen the possibility of relapse, which may occur if the 
patient’s depressive cycle is not complete. in the event of relapse, therapy with ELAVIL may be reinstituted. 

ELAVIL is not a monoamine oxidase (MAO) inhibitor. No evidence of drug-induced jaundice or agranulocytosis has been 
noted. Side effects (drowsiness, dizziness, nausea, excitement, hypotension, fine tremor, jitteriness, headache, heartburn, 
anorexia, increased perspiration, and skin rash), when they occur, are usually mild. However, as with all new therapeutic 
agents, careful observation of patients is recommended. As with other drugs possessing significant anticholinergic 
activity, ELAVIL is contraindicated in patients with glaucoma. 

SUPPLY: Tablets, 10 mg. and 25 mg., in bottles of 100. Injection (intramuscular), 10 mg. per cc., 10-cc. vials. 
REFERENCES: 1. Perloff, M. M., and Levick, L. J.: Clinical Med. 7:2237, Nov. 1960. 2. Freed, H.: Am, J. Psychiat. 117:455, Nov. 
1960. 3. Dorfman, W.: Psychosomatics 1:153, May-June 1960. 4. Ayd, F. J., Jr.: Psychosomatics 1:320, Nov.-Dec. 1960. 5. Barsa, 
4. A., and Saunders, J. C.: Am. J. Psychiat. 117:739, Feb. 1961. 


Betore prescribing or administering ELAVIL, the physician should consult the detailed inf on use ying the package or available on request. 


sls) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 
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SPECIAL ANNOUNCEMENT 


PAPERS FOR FORTY-THIRD ANNUAL SESSION 


April 9-13, 1962, Philadelphia 


The Committee on Program Desires Original Contributions Concerning : 


1. CLINICAL INVESTIGATION 


2. BASIC MEDICAL SCIENCES as related to 
Internal Medicine 


3. CLINICAL STUDIES AND OBSERVATIONS 


Please submit titles, authors’ names, academic appointments and abstracts 
approximately 250 words in length. Please send original and five copies 
for consideration by the Committee on Program to: 


THE AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street, Philadelphia 4, Pennsylvania 


By October 15, 1961 
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Protects the angina patient 
better than vasodilators alone 


Unless the coronary patient's ever-present 
anxiety about his condition can be 
controlled, it can easily induce an 
anginal attack or, in cases of myocardial 
infarction, can delay recovery. 

This is why Miltrate gives better 
protection for the heart than vasodilators 
alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. 


Miltrate contains PETN (pentaerythritol 
tetranitrate), acknowledged as basic 
therapy for long-acting vasodilation. ... 


REFERENCES: 1. Ellis, 1. B. et al.: Circulation 17:945, May 1958. 
@. Friedlander, H. S.: Am. J. Cardiol. 1:395, Mar. 1958. 8. Riseman, 
J.E.F.: New England J. Med. 261:1017, Nov. 12, 1959. 4. Russek, H. I. 
et al.: Circulation 12:169, Aug. 1955. &. Russek, H. 1.: Am. J. Cardiol. 
3:547, April 1959. @. Tortora, A. R.: Delaware M. J. 30:298, Oct. 1958, 
7. Waldman, S. and Pelner, L.: Am. Pract. & Digest Treat. 8:1075, 
July 1957. 

Supplied: Bottles of 50 tablets. Each tablet contains 200 mg. 
Miltown and 10 mg. pentaerythritol tetranitrate, 


Dosage: | or 2 tablets q.id. before meals and at bedtime, 
according to individual requirements. CML-3619 


What is more important—Miltrate provides 
Miltown, a tranquilizer which, unlike 
phenobarbital, relieves tension in the 
apprehensive angina patient without 
inducing daytime fogginess. 

Thus, your patient's cardiac reserve is 
protected against his fear and concern 
about his condition; his operative arteries 
are dilated to enhance myocardial blood 
supply—and he can carry on normal 
activities more effectively since his mental 
acuity is unimpaired by barbiturates. 


Miltrate 


Miltown® (meprobamate) + PETN 


Gy WALLACE LABORATORIES / Cranbury, N. J. 
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Ditydroh droxycodeinone and 


TABLETS 
between 


mild oral and 
potent 


parenteral 
analgesics 


= relief usually lasts j apa 


6 hours or longer 
« toleration excellent 
_ constipation rare 
= sleep uninterrupted 
by pein. - 


Percodan 
contains 4.50 mg. 
hydroxycodeinone HCl, 
0.38 mg. dihydrohydroxy- 
codeinone terephthalate 
‘(warning: may be ha 
forming), 0.38 mg. . 
homatropine terephthalate, 
224 mg. acetylsalicylic 
acid, 160 mg. aceto- 
phenetidin, and 32 mg. 


caffeine 


1 na b let eve 


ENDO LABORATORIES 
Richmond Hill 18, New Yo k 
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et al.: The management of 
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BECAUSE POOR DIABETIC CONTROL 
INCREASES THE THREAT OF VASCULAR 
COMPLICATIONS IN DIABETES... 
DIABINESE FIRST FOR ADEQUATE AND 
CONTINUOUS ORAL CONTROL 


Oral therapy with DIABINESE can help assure 
more adequate blood-sugar control in many 
maturity-onset diabetics, including certain pa- 
tients now poorly controlled by diet alone, 
some patients on insulin, and many who escape 
control on previous oral therapy. 


Diabinese and diet 

In patients with maturity-onset diabetes whose 
blood sugar remains elevated despite weight 
and/or caloric control, DIABINESE is frequently 
effective in doses of 100 to 250 mg. a day. Fur- 
ther, unlike insulin, DIABINESE has not been 
reported to increase appetite, and residual 
capacity for endogenous beta cell activity is 
stimulated. Thus, DIABINESE combined with 
dietary regulation will often ensure more satis- 
factory control than ‘‘ diet alone.’’ 


Diabinese and the 

insulin patient 

DIABINESE has proved to be an effective replace- 
ment for insulin among maturity-onset pa- 
tients needing 40 units or less per day. This 
application of DIABINESE is especially valuable 
in patients who should not be exposed to the 
hazards and inconvenience of self-administered 
injection —those with poor eyesight, the infirm 
and elderly, and the emotionally disturbed. 
Transfer from insulin to DIABINESE in proper 
dosage lessens the risk of hypoglycemia,and may 
enable certain patients to resume occupations 
where insulin shock is considered dangerous. 


In selected patients in whom insulin require- 
ments have become quite high, combined ther- 
apy with DIABINESE sometimes permits reduc- 
tion of insulin dosage and helps to improve 
control. Patients with insulin resistance may 
sometimes be similarly helped by replacement 
of part of the daily insulin dosage.* 


Diabinese from the start 


Continuous control in suitable candidates for 
sulfonylurea therapy is more likely to be 
achieved with pIABINESE. According to the 
A.M.A. Council on Drugs,> observations indi- 
cate that ‘‘on an equivalent dose and blood 
level basis, chlorpropamide has a somewhat 
greater therapeutic effect than has tolbuta- 
mide.’’ This therapeutic superiority is reflected 
in the results of clinical observations like those 
of Fineberg,° who compared the effect of 
DIABINESE in 50 patients with the effect of tol- 
butamide in 35 patients. He concluded that 
‘chlorpropamide produced satisfactory con- 
trol of the diabetes in almost twice as great a 
percentage (76 versus 43 per cent) of patients 
than did tolbutamide, and excellent control in 
more than twice as great a percentage (74 
versus 31 per cent).”’ 


1. Johnsson, S.: Diabetes 9:1, 1960. 2. El Mahallawy, 
M. N., and Sabour, M. S.: J.A.M.A. 173:1783, 1960. 
3. Editorial: Brit. M. J. 1:188, 1961. 4. Dunean, L. J. P., 
and Baird, J. D.: Pharmacol. Rev. 12:91, 1960. 5. A.M.A. 
Council on Drugs: New and Nonofficial Drugs, 1961, 
Philadelphia, Lippincott, 1961, p. 657. 6. Fineberg, 
S.K.: J. Am. Geriat. Soe, 8:441, 1960, 
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FOR MAXIMUM ASSURANCE OF GONTINUOUS 
BLOOD-SUGAR CONTROL 


Diabinese 


economical once-a-day dosage 


the oral antidiabetic 
most likely to succeed 


IN BRIEF \. 


DIABINESE, a potent sulfonylurea, provides 
smooth, long-lasting control of blood sugar per- 
mitting economy and simplicity of low, once-a-day 
dosage. Moreover, DIABINESE often works where 
other agents have failed to give satisfactory control. 


INDICATIONS: Uncomplicated diabetes mellitus 
of stable, mild or moderately severe nonketotic, 
maturity-onset type. Certain “brittle” patients may 
be helped to smoother control with reduced insulin 
requirements, 


ADMINISTRATION AND DOSAGE: Faniliar- 
ity with criteria for patient selection, continued 
close medical supervision, and observance by the 
patient of good dietary and hygienic habits are 
essential, 


Like insulin, DIABINESE dosage must be regulated to 
individual patient requirements. Average mainte- 
nance dosage is 100-500 mg. daily. For most patients 
the recommended starting dose is 250 mg. given 
once daily. Geriatric patients should be started on 
100-125 mg. daily. A priming dose is not necessary 
and should not be used; most patients should be 
maintained on 500 mg. or less daily. Maintenance 
dosage above 750 mg. should be avoided. Before 
initiating therapy, consult complete dosage infor- 
mation. 


SIDE EFFECTS: In the main, side effects, e.g., 
hypoglycemia, gastrointestinal intolerance, and neu- 
rologic reactions, are related to dosage. They are 


Science for the world’s well-being® Pfizer 


Please Mention this Journal when writing to Advertisers 


not encountered frequently on presently recom- 
mended low dosage. There have been, however, oc- 
casional cases of jaundice and skin eruptions pri- 
marily due to drug sensitivity; other side effects 
which may be idiosyneratie are occasional diarrhea 
(sometimes sanguineous) and hematologic reactions. 
Since sensitivity reactions usually oeeur within the 
first six weeks of therapy, a time when the patient 
is under very close supervision, they may be readily 
detected. Should sensitivity reactions be detected, 
DIABINESE should be discontinued. 


PRECAUTIONS AND CONTRAINDICATIONS: 
If hypoglycemia is encountered, the patient must 
be observed and treated continuously as necessary, 
usually 3-5 days, since DIABINESE is not significantly 
metabolized and is excreted slowly. DIABINESE as the 
sole agent is not indicated in juvenile diabetes mel- 
litus and unstable or severely “brittle” diabetes 
mellitus of the adult type. Contraindicated in pa- 
tients with hepatic dysfunction and in diabetes 
complicated by ketosis, acidosis, diabetic coma, 
fever, severe trauma, gangrene, Raynaud's disease, 
or severe impairment of renal or thyroid function. 
DIABINESE may prolong the activity of barbiturates. 
An effect like that of disulfiram has been noted when 
patients on DIABINESE drink alcoholic beverages. 


SUPPLIED: As 100 mg. and 250 mg. seored chlor- 
propamide tablets. 


More detailed professional information available on 
request, 


PFIZER LABORATORIES 
Division, Chas. Pfizer & Co., Ine. New York 17, New York 
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Donnata!® with Kaolin and Pectin compound 


DONNAGEL’s comprehensive antidiarrheal formulation gives 
the green light to normal activity, through its fast and dependable 
control of intestinal hypermotility. 

Each 30 cc. (1 fl. oz.) of DONNAGEL contains: 
Kaolin .... .  60Gm. Natural belladonna alkaloids: 
Pectin .. caase 142.8 mg. hyoscyamine sulfate .. 0.1037 mg. 
Phenobarbital (14 gr.) ... - atropine sulfate............. 
hyoscine hydrobromide 


also available 


DONNAGEL 
m 
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brand of chiorthalidone 


in hypertension and edema, 
longer in action 
smoother in effect 


Longer action! provides smooth, evenly-sustained therapeutic effect.2 m Potent 
antihypertensive properties facilitate effective treatment of hypertension, frequently 
without auxiliary agents.? m Safeguards against significant potassium loss.* m Inten- 
sity of saluretic action enables liberalization of dietary salt restriction. m Simplified 
dosage schedule affords economy of maintenance on just 3 doses per week.? 
References: 1. Ford, R. V.: Current Therap. Research 2:347, 1960. 2. Fuchs, M., and others: Current Therap. Research 
2:11, 1960. 3. Ford, R. V.: Connecticut Med. 24:704-707, (Nov.) 1960. 4. Ford, R. V.: Texas State J. Med. 56:343, 1960. 
Detailed literature available on request. 
Hygroton®, brand of chlorthalidone, is available as white, single-scored tablets of 100 mg. Gei 
HY573-61 gy 


Geigy Pharmaceuticals, Division of Geigy Chemical Corporation, Ardsley, New York 
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for the 
tense 
and anxious 
patient... 


the only sustained-release tranquilizer 
that does not cause autonomic side reactions 


e SAFE, CONTINUOUS RELIEF of anxiety and tension for 12 hours with 
just one capsule—without causing autonomic side reactions and without 
impairing mental acuity, motor control or normal behavior. 


e ECONOMICAL for the patient—daily cost is only a dime or so more than 
for barbiturates. 


Meprospan-400 


400 mg. meprobamate (Miltown®) sustained-release capsules 


Usual dosage: One capsule at breakfast lasts all day; one capsule with evening meal lasts all night. 


Available: Meprospan-400, each blue-topped capsule contains 400 mg. Miltown (meprobamate). Meprospan-200, 
each yellow-topped capsule contains 200 mg. Miltown (meprobamate). Both potencies in bottles of 30. 
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*U.S. Patent No. 


567,351; 


other patents pe ndin 
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Prolonged relief 
may last up to 12 hours after 
administration . . . permits 
uninterrupted sleep at night 

. . . does not interfere with 


daytime alertness . . . only 
_ the muscles in spasm re- 
spond ... no lessening of 
general muscle tonus. 


Contraindications: 

Routine precautions against use of 
anticholinergic drugs should be 
observed. Norflex should be used 
with caution in glaucoma, 
tachycardia, or urinary retention. 


for all adults regardless of age 
or sex: 2 tablets daily—one in 
the morning, one in the evening — 
easily remembered . . . offers 
better patient cooperation. 


NORFLE-® is a product of 


Riker) Northridge, California 
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orphenadrine citrate 100 mg. tablets : 
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think that the urine of pregnant mothers 
Should be tested for sugar, but done with 
the oxidase method, not with other 
methods, since most of them give you 
total reducing substances.” 
Wilkerson, H. L. C.: Preg- 


nancy and Diabetes, Dia- 
betes, 6:523, 1957. 


“, . . fetal mortality in the unrecognized 
diabetic may be as great as, if not greater 
than, in the known diabetic.””! Therefore, it 
is vital to detect abnormal glycosuria dur- 
ing pregnancy. 

Because of its greater sensitivity to glucose, 
Tes-Tape will reveal instances of abnormal 
glycosuria previously undetected by copper- 
reduction methods. Also, since Tes-Tape is 
specific for glucose, it will not give false posi- 
tive reactions with lactose, galactose, fruc- 
tose, or other copper-reducing sugars. 
Tes-Tape is supplied in handy pocket-size 
dispensers of approximately 100 tests. 

1, Shievin, E. L.: Pregnancy and Diabetes, Diabetes, 6:523, 1957. 
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